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DAVIES  GIDDY,  Esq, 


Dear  Gid£>y, 


JP  O  R  the  principal  opinion,  ftated  and 
exemplified  in  the  following  pages,  it 
feems  to  me  that  I  have  the  full  evidence 
of  intuition  ;  and  this  evidence,  you  know, 
muft  always  carry  convidlion  to  the  mind 
of  the  individual.  All  he  can  defire  fur¬ 
ther  is  to  learn,  whether  objects  appear  to 
the  fenfes  of  others  as  they  appear  to  his 
fenfes. 
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What  additional  confirmation  it  is  pof- 
fible  in  fuch  circumftances  to  receive, 
was  afforded  me  by  your  aflfent,  when  1 
formerly  mentioned  to  you  my  ideas  con¬ 
cerning  demonftrative  evidence.  Your 
uncommon  proficiency  in  mathematical 
fcience,  and  your  no  lefis  uncommon  dis¬ 
cernment,  I.  was  well  afiured,  perfedlly 
qualified  you  to  decide  on  fuch  a  queftion. 

To  thofe  who  catch  an  idea  the  inftant 
it  is  prefented,  and  who  have  facts  in  abun¬ 
dance  at  command,  by  which  they  can  de¬ 
termine  the  validity  of  a  principle,  I  fhall 
frequently  appear  tedious.  That  ungrate¬ 
ful  feeling,  I  will  own  to  you,  oftener 
than  once  while  I  was  writing,  came  acrofs 
my  mind.  But  you  are  at  no  lofs  to  con¬ 
ceive  the  manner  in  which  I  would  defend 
% 

my  prolixity.  What  I  have  written,  if  it 
Ihould  obtain  regard,  will  be  viewed  by 
moft  readers  with  an  eye  of  fufpicion  ;  and 

by 
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by  many,  if  they  follow  their  lirft  move¬ 
ment,  it  will  be  rejedted  as  paradoxical* 
Will  not  fuch  confiderations  as  thefe  juft 
tify  a  variety  of  illuftrations,  and  even  re¬ 
petitions  ? — They  have  alio  induced  me  to 
run  the  rilque  of  appearing  ridiculoufly 
minute,  in  tracing  the  origin  of  terms.  * 
Fortunately  for  the  diffufron  of  juft  fen- 
iiments,  Mr.  Harris  has  loft  that  autho¬ 
rity  which  even  among  the  learned  he 
maintained  too  long.  Our  young  men, 
however,  I  believe,  ftill  frequently  refort 
to  Hermes  for  that  inftrtidiion,  which  he 
has  not  to  fupply.  For  obferve,  I  befeech 
you,  what  they  will  learn  from  this  once 
redoubted  doctor  of  univerfals ,  concerning 
mathematical  reafoning.  — 66  It  is  fome- 
“  what  remarkable,”  lays  he,  farcaftically 
glancing  at  the  attention  paid  to  the  phy- 
lical  fciences,  “  amid  the  prevalence  of 

“  fuch  notions,  that  there  Ihould  ftill  re- 

66 


y 


main 


44  main  two  fciences  in  falhion,  and  thele 
44  having  their  certainty  of  all  the  leaffc 
44  controverted,  which  are  not  in  the  mi* 
44  nutejl  article  depending  upon  experiment * 
44  By  thefe  I  mean  arithmetic  and  geo- 
44  metry.”  In  a  curious  note,  but  which 
is  too  long  to  be  inferted  entire,  he  has  the 
infolence  to  lubjoin,  44  I  would  not  be 
44  underftood,  in  what  I  have  here  laid, 
4*  or  may  have  faid  elfewhere,  to  under- 
44  value  experiment  ;  whole  importance 
44  and  utility  I  freely  acknowledge,  in  the 
44  many  curious  noftrums  and  choice  re- 
44  ceipts,  with  which  it  has  enriched  the 
44  necelfary  arts  of  life.  Nay,  I  go  far- 
4  4  ther — I  hold  all  jufifable  practice  in  every 
44  kind  of  fubjeft  to  be  founded  in  expe- 
44  rience,  which  is  no  more  than  the  re- 

44  fult  ot  many  repeated  experiments . 

44  In  the  mean  time,  while  experiment 
44  is  thus  necelfary  to  ail  practical  wis- 

i 
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dom,  with  refpeft  to  all  pure  and  spe- 
«  culative  science,  it  has  not  the  leafl 
“  to  do.  For  who  ever  heard  of  Logic ,  or 
“  Geometry ,  or  Arithmetic  being  proved  ex- 
4  6  perhnentally  *  That  the  affirmations 
of  Mr.  Harris  may  lofe  nothing  of  their 
effect,  they  are  here  introduced  in  all  their 
native  pomp  of  capitals  and  archnefs  of 
italics . 

The  more  I  confider  the  fubjeft,  the 
more  I  am  inclined,  in  fpite  of  Mr.  Harris, 
to  believe  not  only  in  the  poffibilitv,  but  the 
utility  of  rendering  the  elements  of  geo¬ 
metry  palpable.  If  they  be  taught  at  an 
early  age  —  a  plan  in  which  I  think  I 
fee  many  advantages — models  would  make 
the  ftudy  infinitely  more  engaging :  From 
the  mere  {late  and  pencil  moft  beginners  ex¬ 
perience  a  repulfive  fenlation.  But  if  a  child 

had  fomething  to  handle  and  to  place  in 

>  l  >7  .  t.  ,  J 1  nL:\  yj'Jil  cHa'IJ  ■  ; 

*  Hermes,  p.  351-3. 
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various  poftures,  he  might  learn  many  pro* 
perties  of  geometrical  figures  without  any 
conftraint  upon  his  inclinations.  He 
would  have  no  difficulty  in  transferring 
the  properties  of  palpable  to  merely  vifible 
figures,  nor  in  generalizing  the  inferences* 
You  will  not  objedt,  that  one  cannot  pro¬ 
ceed  far  by  this  road  :  you  will  perceive, 
that  much  more  would  be  gained  in  rea¬ 
lity  than  appearance.  We  fhould  have  laid 
a  eood  foundation  for  the  invaluable  habit 
■of  accurate  obfervation  in  general ;  and  to« 
wards  future  progrefs  in  mathematics,  we 
fhould  have  warded  oft  the  firfi:  difasreeable 

o 

impreffion  of  the  afpect  of  the  fcience, 

J  % 

which  is  fo  very  apt  to  ftrike  a  damp  to 
the  heart  of  the  beginner. 

I  need  not  explain  to  you  the  advantage 
of  trying  to  engage  Fancy  oil  our  fide,  by 
all  the  allurements  we  can  offer  to  her.  It 
is  fhe  that  fmooths  every  path  and  ftrews 
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it  with  flowers.  We  all,  men  and  boys, 
follow  with  alacrity  wherever  fhe  leads ; 
neither  the  mind,  nor  the  body,  grudge 
any  labour ;  and  it  is  the  enthufiafm  fhe 
infpires,  that  has  worked  fo  many  miracles 
in  art  and  fcience.  By  fome  ftrange  fata¬ 
lity  however,,  fhe  is  negleCted,  if  not  af¬ 
fronted  in  almoft  all  the  ftages  of  educa¬ 
tion  ;  and  the  firft  ftep  in  almofl:  every 
fpecies  of  inftruCtion  is,  to  prefent  know¬ 
ledge  to  the  ftudent’s  imagination,  in  con¬ 
junction  with  fome  melancholy  and  hateful 
accompaniment ;  which  fort  of  manage¬ 
ment,  I  conceive  to  have  much  the  fame 
kindly  influence  upon  this  faculty,  as  an 
unfeafonable  froft  upon  the  tender  petals  of 
an  expanding  bloffom. 

The  mode  of  initiation  in  geometry  which 
I  propofe,  could  not,  unlefs  I  very  much 
deceive  myfelf,  fail  to  render  the  impref- 
fi ons  of  fenfe  more  agreeable  by  rendering 
them  more  diftinfl.  The  rigoroujly  fcien - 

a  tific 
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tific  method,  as  it  is  fuppofed  to  be,  Teems, 
on  the  contrary,  to  aim  only  at  rendering 
them  as  obfcure  as  poffible  ;  an  intention, 
I  confefs,  perfectly  in  unifon  with  the  other 
parts  of  the  eftablifhed  procefs  of  school 
and  college  ftupefa&ion. 

Whether  you  will  allow  that  this  im¬ 
portant  point  is  likely  to  be  in  this  man¬ 
ner  attained,  I  am  not  hire.  But  you 
will  agree  with  me  in  thinking,  that  it 
Is  hio-h  time  to  difcard  Euclid’s  Elements. 

o 

The  fcience  cannot  be  exhibited  in  a  more 
difgufting  form ;  a$  we  may  be  convinced 
by  daily  inftances.  Nor  are  thefe  Elements 
any  way  neceffary  to  lay  a  good  foundation 
in  mathematics,  for  there  are  few,  I  will 
venture  to  guefs,  of  the  eminent  mathe¬ 
maticians  of  Europe,  that  have  been  ini¬ 
tiated  by  the  ftudy  of  Euclid. 

That  by  laying  Euclid  afide,  we  fhould  be 
deprived  of  what  Bacon  calls  the  interve- 
nient  advantages  of  mathematics,  is  to  me 

a  vain 
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a  vain  apprehenfion.  Thofe  who  have  drag-* 
ged  their  underftanding  laborioufly  along 
the  tirefome  circuit  of  ancient  demonftra- 
tion,  may  be  unwilling  to  grant,  that  they 

have  taken  all  thefe  pains  to  no  purpofe. 

» 

Yet  they  can  hardly  flatter  themfelves  in 
fecret,  that  they  have  acquired  habits  of 
attention  or  abftradtion  fuperior  to  thofe, 
who  having  preffed  forward  by  the  ncareffc 
road,  enjoy  both  the  diredl  and  indired; 
profits  of  their  labour. 

For  want  of  time  or  opportunity  or  re- 
Solution,  I  am  not  able  to  take  fo  compre- 
henfive  a  view  of  the  fubjed  as  I  could 
wifh.  I  cannot  indeed  fuppofe  it  poffible, 
that  either  branch  of  mathematics  fliould 
ever  ceafe  to  be 

Qualls  ab  incept o  proccjferit ; 
but  I  am  apprehenfive,  that  I  have  not  pre- 
iented  my  obfervations  in  fo  advantageous 
a  form  as  I  might  have  done,  if  I  had  pof- 
feffed  more  knowledge.  I  hope,  however* 

to 
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to  be  intelligible  to  thofe  who  may  choofe 
to  examine  them.  In  the  main  principle 
I  cannot  fuppofe  myfelf  miftaken  ;  where 
I  have  committed  errors  in  the  application, 
I  fhall  receive  correction  with  the  chear- 
fulnefs  becoming  a  perfon,  equally  ready 
to  hear  and  tell  the  truth. 


I  am, 


With  fmcere  regard, 


Dear  Giddy, 


Your’s. 


Oxford* 
Sept.  6,  1792* 


THOMAS  BEDDOES. 
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MATHEMATICAL  EVIDENCE. 


JN  proportion  as  the  writings  of  Mr.  Locke 
rofe  in  the  public  efteem,  Ontology  and 
the  old  Logic  appear  to  have  declined :  the 
memorable  improvements  in  phyfical  know¬ 
ledge,  which  took  place  about  his  time, 
and  thofe  which  have  fince  been  made,  by 
offering  far  different  objedts  to  curiofity, 
co-operated  with  Mr.  Locke’s  endeavours 

B 
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to  bring  that  unprofitable  jargon  into  difh 
repute.  Such  has  been  the  happy  effect  of 
thefe  confpiring  caufes,  that  the  world  has 
been  delivered  from  its  long  fubjedtion  to 
empty  founds ;  the  talent  of  wrangling  is 
no  longer  confidered  as  the  grand  objedt  of 
education ;  and  the  means  of  acquiring  this 
talent  have  been,  by  general  content,  caft 
afide  into  thofe  lumber-rooms  of  learning,, 

^HE  SCHOOLS. 

Mr.  Locke’ s-fuccefs  has,  I  imagine,  already 
contributed,  and  will  hereafter,  in  a  greater 
degree  {till,  contribute  to  render  his  Essay 
lefs  popular  ;  for  one  may,  without  impro¬ 
priety,  call  a  book  popular  that  has  gone 
through  twenty  editions.  The  fcholaftic 
learning,  which  he  occafionally  introduces 
on  purpofe  to  expote  it,  is  now  little  fa¬ 
miliar  to  the  majority  of  his  readers  ;  and 
to  thofe  readers  who  are  not  accuftomed 
to  its  terms,  many  pafTages  will  be  obfcure 
i  and 
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and  uninterefting*  This  great  work  con- 
tains,  however,  obfcurities,  depending  on  a 
lefs  honourable  caufe :  the  author  fometimes 
attempts  to  explain  what  he  does  not  un- 
derfland,  and  fometimes,  with  wonderful 
Unfteadinefs,  half  abandons  his  own  prin¬ 
ciples.  It  has  lately  been  fhewn,  that  his 
capital  miftake  was  concerning  language. 
Hence  as  he  did  not  throw  light  enough 
upon  this  important  fubjedl  to  moleft  the 
grammarians  in  their  operations,  they  ftill 
Worked  on  in  the  truelpirit  of  their  brethren, 
the  fchoolmen ;  and  by  their  diftindlions 
elucidated  the  nature  of  words,  about  as 
much  as  the  fchoolmen  had  advanced  the 
knowledge  of  things  by  their  fyllogifms. 

At  laft  the  Tfjepcsvjcc  of  Mr.  Horne 
Tooke  diffipated  the  clouds  left  by  the  Ellay 
on  the  Human  Underftanding ;  and  the 
foundations  of  knowledge  were  laid  fairly 
open  to  thofe,  who  (hould  have  the  curio- 

B  2  lity 
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fity  to  infpeCt  them.  It  was  by  decifively 
Ihewing,  that  we  have  no  general  or  com¬ 
plex  ■  ideas,  and  that  every  word  in  lan¬ 
guage,  (interjections  excepted,  which  are 
hardly  entitled  to  the  appellation  of  words,) 
fignifies  fome  objeCt  or  perception  of  fen fe, 
that  Mr.Tooke  compleated  what  Mr.  Locke 
had  begun.  Mr.  Locke  indeed  did  every 
thing  but  make  the  difcovery  himfelf.  Ac¬ 
cording;  to  his  negative  definition  of  the 
general  idea  of  a  triangle,  64  it  muft  be 
66  neither  oblique,  nor  reCtangle,  neither 
44  equilateral,  equicrural,  nor  fcalenon,  but 
44  all  and  none  of  thefe  at  once.”  It  was 
eafy,  one  might  at  firft  fight  fuppofe,  to 
infer  that  the  human  mind  is  incapable  of 
conceiving  fuch  an  idea ;  and  hence  that  ge¬ 
neral  terms  are  not  figns  of  general  ideas,  but 
a  contrivance  to  avoid  a  multitude  of  ufelefs 
names,  and  that  complex  terms  denote  no 
fixed  ideas  like  thole  arifing  from  external 

D 

objeCls 


i 


M  A’f'H  EM  AT  I  CAL  E '  V  IDENC 

objects  or  impreffions  of  fenfe,  but  thatr 
each  fhortly  denotes  a  number  of  fimplc 

1  .  5  .ii  j|.>  -i'X  '  f*  '  4.  ».  .  S.,  J  • 

perceptions  or  fenfations,  for  which  reafon 
their  import  is  apt  to  vary  extremely,  as- 
they  are  ufed  by  different  perfons. 

In  whatever  ftudy  you  are  engaged,  to 
leave  difficulties  behind,  is  diftreffing  ;  and 
when  thefe  difficulties  occur  at  your  very 
entrance  upon  a  fcience,  profeffing  to  be  fo 
clear  and  certain  as  geometry,  your  feelings 
become  ftili  more  uncomfortable  :  and  you 
are  diffatisfied  with  your  own  powers  of 
comprehenfion.  I,  therefore,  think  it  due 
to  the  author  of  EHEA  riTEPOENTA  to 
acknowledge  my  obligations  to  him  for  re¬ 
lieving  me  from  this  fort  of  diftrefs.  For 
although  I  had  often  enough  made  the  at¬ 
tempt,  I  could  never  folve  certain  difficulties 
in  Euclid,  till  my  refledtions  were  revived  and 

affifted  by  Mr.Tooke’s  difcoveries. — I  have 
•> 

indeed  lately  learned,  thatadodlrine  concern¬ 
ing  language,  partly  the  fame  as  that  of  Mr, 
Tooke,  had  been  for  fome  time  taught  in* 
the  celebrated  fchool  of  Greek  literature 

i  atx 
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at  Leyden.  Mr.  Hemfterhuis,  and  Kis ' 
difciples,  had  fuccefsfully  traced  many 
words  of  that  language  to  their  primary 
fenjible  fignifibation ;  and  they  exprefs 
themfelves  with  precifibn  on  the  manner  *’ > 

of 

*  For  inftance,  Lennep  (Etymol.  p.  7.)  fays:  No- 
tiones  verborum  propria  omnes  funt  corporecer,  five  •  ad 
res  pertinentes,  quae  fenfus  noftros  feriunt.-— Quas, 
praster  verba,  et  nomina,  numerantur  partes  orat lories 9  . 
ea,  vel  ad  verba,  vel  ad  nomina,  proprie  referenda 
funt  ;  nifi  fint  quaedam  interjefiiones.  (id.  ibid.  p.  8.)— 
Prom  Scaliger,  Mr.  Scheid  adopts  this  principle  :  unius 
vocis  una  tantum  eft  fignificatio  propria  et  princeps. 

(Animad,  ad  Analog.  p»  351.) - Again,  Valde  verb 

fimile  fit,  vocabula  ea  indinguis  antiquiflima  ode,  qui- 
bus  res  defignantur,  ad  vitam  degendam  neceffariae - - 

Porro  non  alienum  erit,  Jiic  obfervafte  non  tantum 
ejufmodi  vocabula  antiquiflima  exiftimari  debere,  fed 
ctiam  pj^rPgnificationes,  verbis  fubjedlas,  tanto  an- 
tiquioris  ufus  effe,.  tantoque  magis  proprias  effe  haben- 
das,  quanto  funt  propriores  iis  rebus,  quas,  corporis 
fenfibus,  percipimus.  Ab  iis  enim.  femper,  fervata 
quadam  fimilitudine,  ad  reliquas  quafcumque  verbo¬ 
rum  fignifrcationes,  progrediendum  eft  :  ut  adeo  ap¬ 
parent  pauciftimas  revera  effe  proprias  verborum  figni- 

fieationcs  ; , 
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©f  fignification  of  words.  The  grammati¬ 
cal  refearches  however  of  the  eminent 

Greek 


ficationes  ;  nec  alias  eflTe  nifi  corporeas  five  eas,  quibus 
res  fenfibus  exterius  expofitas,  defignantur.  E  con- 
trario  autem,  tranflatarum  fignificationum  copiam  im- 
menfam,  quae  ex  propria  notione,  tanquam  ex  trunco 
arboris  rami,  quaquaverfum  pateant.  Lennep.  Anal. 
p.  41. 

As  Mr.  Tooke  has  not  yet  fatisfied  the  curiofity  of 
the  public  by  illuftrating  the  manner  of  fignification 
of  the  pronouns,  and  thofe  who  have  followed  him  as 
far  as  he  has  hitherto  gone,  mufl  be  extremely  de- 
lirous  to  underftand  the  conflrudtion  of  this  part  of 
language,  I  will  fubjoin  an  inflance  which  perhaps 
may  give  the  reader  an  idea  how  the  pronouns  arife, 
and  what  is  their  primary  fenfble  fignification. 

Tot  in  Coptic  fignifies /hand.  See  Woide  Lexicon 
AEgypt.  who  goes  on  to  fay,  ufurpatur  injiar  nominis pof- 
fejjivi,  and  then  quotes  feveral  Coptic  phrafes,  in  which 
he  tranflates  Tot  by  the  poffefiive  pronoun.  Then 
by  a  prefix  of  the  letter  n,  of  which  the  primary  fenfe 
is  not  known,  it  fignifies  to  have,  to  pojjefs :  as, 

B  4  “  Ntot, 
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Greek  fcholars,  who  have  flouriftied  in  Hol¬ 
land,  are,  if  we  except  thofe  of  Schultens, 

but 


<c  Ntot,  habere,  — as  Matt.  xxi.  26.  I aams' 

ycto  NTOToy  uq  ov7rpo<pv%s,  habent  enim  Johannem  ficuti 
prophetam.” 

In  his  Grammat.  Egypt,  p.  38,  be  fays  “  tot, 
manus,  ntot,  manus  mea,  i.  e.  ego,  Pfalm  cxxx.  8. 
eTOT,  mihi,  Syrac.  xxiv.  8.  DaTOTep,  inter  nos.” 
With  other  fuffixes  it  is  ufed  to  exprefs  the  other  per-* 
fons.  Two  or  three  other  words,  of  which  I  do  not 
find  the  primary  fenfe,  are  ufed  alfo  for  the  fird  pro¬ 
noun  pofleffive.  Thefe  other  Coptic  words  might 
fignify  hand  among  fome  of  the  tribes,  of  which  the 
Egyptian  nation,  like  every  other,  was  probably  form¬ 
ed  :  or  other  a£lions,  befides  taking  a  thing  into  the 
hand,  might  denote  polTefTion,  and  hence  a  derivation 
of  pronouns  from  words  of  other  fignification. 

How  the  familiar  a<dion  of  feizing  any  thing  for 
food  or  other  ufe  might  fugged  an  emblematic  a&ion, 
as  in  the  ceremony  of  marriage  ;  how  this  aft  might 
alfo  fugged  an  hieroglyphic  for  pofleflion  ;  and  how 
eafily  the  word  hand  might  fupply  fpoken  and  written 

language 
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but  beginning  to  be  known  abroad ;  and 
they  appear  to  have  adulterated  the  truth 
by  the  admixture  of  feveral  highly  impro¬ 
bable  hypothefes 

The 


language  with  polTelnve  pronouns,  every  perfon  will 
at  once  perceive.  Suppofing  the  Coptic  likely  to  fup- 
ply  primary  fignifications,  I  fearched  for  this  purpofe 
what  Dr.  Woide  has  publilhed  of  this  language  :  he 
mult  be  refponfible  himfelf  for  the  accuracy  of  his  in¬ 
terpretation. — Ouoh  fignifies  as  well  and,  as  addly 
augeri.  The  coincidence  of  the  primary  fenfe  of  this 
conjunction  in  Englilh  and  Egyptian  is  fatisfaClory, 
but  by  no  means  furprifmg. 

*  Readers,  attached  to  thefe  fpeculations,  will  find 
abundant  entertainment  in  Valkenarii  Olfervat tones ,  &c. 
Lennepii Pr&Ieffi tones  Acad,  and  particularly  in  his  Etym - 
cologicum ,  all  publilhed  by  Prof.  Scheid,  in  1790.  A 
German  critic,  in  whofe  ItriCtures  one  can  hardly  fail 
to  recognize  Mr.  Heyne,  has  pointed  out  two  or  three 
of  thefe  extraordinary  hypothefes.  See  Gotting.  Anzeig. 
1 791,  p.  57S,  &c.  He  obferves  that  it  is  juft  as  pro¬ 
vable  that  the  great  bulk  of  the  Greek  language  was 

derived 


1 
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The  pretenfions  of  the  abftraft  faiences 
have,  it  muft  he  confeffed,  fomething  won¬ 
derfully  alluring.  In  thinking  they  feem 
to  promife,  to  fpeculative  minds,  a  fort 

of 

derived  from  monads  as  from  the  duads ,  which  thefe 
writers  and  Lord  Monboddo  aflign  as  the  primitives, 
viz.  au,  £67,  to;,  ©a?,  and  vu ;  for,  continues  he,  from 
we  may  have  •  and  we  have  (till  in  the 

language  Pa,  w,  vu,  and  other  fuch  monofyllables.  This 
regularity,  too,  he  obferves  in  the  formation  of  the 
language  mud,  according  to  the  Dutch  dodtrine,  ne- 
cedarily  have  exided  among  the  Savages  of  Greece, 
a  fuppofition,  contrary  to  every  argument,  fuppiied 
either  by  phyfioiogy  or  pfychology.  He  might  have 
added,  that  the  dodtrine  not  only  implies  this  fuppofi¬ 
tion,  but  that  the  authors  exprefs  it :  as  Valckenaer, 
p.  34,  prlmigenia  Jignificationes  a  sapientibus  istis 

linguae  CONDITORIBUS  verbis  imprejffie - labentibus 

minis,  aelerl  caperunt ,  See.  fo  that  Horace,  if  he  had 
but  known  this,  when  he  faid,  “  that  many  bold 
warriors  lived  before  Agamemnon,'5  might  have  added, 
u  and  wife  philofophers  too,  who  held  councils  to  pro- 

i  %  »  * 
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of  independance  upon  external  things, 
fimilar  to  what  fome  moralifts  have  fought 
to  acquire  in  a£ting.  And  who  is  there, 
fo  immerfed  in  matter  as  to  feel  no  defire  of 
fpiritualizing  the  grofs  body  of  his  experi- 

vide  ways  and  means  for  the  regular  conftrudtion  of 
language  1”  A  fa£t,  doubtlefs,  far  more  extraordinary. 

i  , 

It  is  alfo,  as  Mr.  H.  further  remarks,  very  little 
probable  that  nouns  were  at  firft  derived  from  verbs, 
as,  for  inftance,  that  <pA tyu  fhould  have  preceded  <?Ao|5 
or  cflspvc 77(0,  W!ep«|  ;  abfent  objecfts  mull;  have  a  name 
(hence  nouns  would  be  firft  formed),  whereas  actions 
could  be  imitated  by  gefture.  It  is  not  however  to 
be  denied,  that  other  nouns  were  afterwards  formed 
from  verbs.  Mr.  H.  feems  to  be  miftaken,  in  fup- 
pofing  that  monofyllables  and  diflyllables  precede  po- 
lyfyllables  ;  for,  I.  In  the  fpecimens  of  barbarous  lan¬ 
guages,  of  which  we  have  lately  received  fo  many, 
you  will  hardly  find  a  monofyllable  and  few  fhort 

» 

words ;  and,  2.  Many  imitative  words  muft  be  long, 
becaufe  the  founds  themfelves  are  long  ;  they  would 
be  gradually  fhortened  by  ufe. 

mental 
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mental  knowledge,  by  infilling  into  it  z 
diviner  fpark  from  Ontology  ?  Whatever 
be  his  purluit,  the  ambition  of  that  fcholar 
mu  ft  be  very  low  in  its  aims,  who  fhouid 
not  alpire  to  catch  one  glimpfe  of  the  pure 
eflences  of  things,  as  they  are  prefented  by 
the  mirror  of  metaphyfics.  But  if  it  fhouid 
appear,  that  the  ontologifts  have  miftaken 
the  humble  pojieriori  for  the  high  priori 
road  ;  that  they  are  juft  as  dependant  upon 
fenfe  and  matter,  as  the  mereft  experimen¬ 
ter  ;  that  they  have  laboured  to  no  better  pur- 
pole  than  to  cloak  the  limpleft  indications 

%  i 

of  fenfe  in  a  fantaftic  garb;  and  that  even 
the  claim  of  their  fubtleties  to  ferve  as  a 
whetftone  of  a  liner  grain  to  the  mind  is 
groundlefs,  fince  the  habit  of  difcrimina- 
tion,  as  well  as  that  of  fixed  attention,  is 
to  be  perfectly  acquired  by  ftudies,  that  are 
alfo  capable  of  ufeful  application ;  if  for 
fuch  reafons  as  thefe  we  may  calmly  be¬ 
hold 
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hold  Ontology  finking  into  that  grave,  in 
which  Alchemy  lies  buried,  .  ftill  there 
will  remain  an  abftrafl  fcience,  which  has 
flood  the  competition  of  the  phyfical  fci- 
ences,  and  indeed  has  grown  with  their 
growth.  In  mathematical  reafoning,  the 
mind  grafps  the  conciufions  with  full  affur- 
ance  of  their  reality  ;  we  are  fatisfied,  that 
our  advances  in  this  fcience  are  aftual  ac- 
quifitions,  and  we  find  them  as  we  go  on 
continually  capable  of  application. 

It  may  therefore  be  interefting  to  en¬ 
quire  into  thofe  circu  enhances  which  con- 
jfitute  the  irrefiftable  force  of  mathemati¬ 
cal  evidence.  We  fhall  at  the  fame  time, 
if  we  are  fuccefsful  in  this  enquiry,  dif- 

•  i 

cover  upon  what  depends  the  difference  in 
the  cogency  of  proof  between  demonftra- 
tive  evidence,  and  fuch  evidence  as  lefs 
powerfully  commands  our  affent.  With¬ 
out  this,  I  do  not  fee  how  we  can  ever 

take 
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take  a  clear  liirvey  of  evidence  in  general* 
or  enjoy  the  fatisfadlion  of  accounting  to 
ourfeives  fully  for  our  own  convidlion  or 
belief. 

It  feems  to  me,  in  the  prefent  flate  of 
our  knowledge,  fo  eafy  to  point  out  the 
nature  of  this  and  the  other  forts  of  evi¬ 
dence,  that  I  wonder  how  it  can  be  mif- 
taken.  Yet  frequently  as  the  topic  is  ex¬ 
patiated  upon,  I  know  no  book  in  which 
the  true  principles  have  been  fully  explain¬ 
ed  and  applied  ;  and  in  general,  I  have  rea- 
fon  to  believe  that  very  erroneous  ideas  pre¬ 
vail  upon  a  lubjeft,  of  unqueftionable  im¬ 
portance  to  the  theory  of  the  human  un¬ 
demanding.  I  might  recite  the  opinions  of 
a  confiderable  number  of  writers,  and  offer 
arguments  againft  them.  But  if  I  fucceed 
in  eftablifhing  my  own,  I  fhall  at  the  fame 
time  fufficiently  refute  what  I  imagine  to  be 
the  miftakes  of  others ;  and  the  reader  will 


at 
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at  once  perceive  how  far  each  is  wide  of 
the  truth,  for  all  are  not  equally  wide. 

On  examining  a  train  of  mathematical 
reafoning,  we  fhall  find,  that  at  every  ftep 
we  proceed  upon  the  evidence  of  the  femes ; 
or,  to  exprefs  myfelf  in  different  terms,  I 
hope  to  be  able  to  (hew  that  'the  mathema¬ 
tical  fciences  are  fciences  of  experiment  and 
obfervation ,  founded folely  upon  the  induction 
of  particular  fadls ,  as  much  Jo  as  mechanics , 
afronomy ,  optics  or  ch  end  fry.  In  the  kind 
of  evidence  there  is  no  difference  ;  for  it 
originates  from  perception  in  all  thefe  cafes' 
alike,  but  mathematical  experiments  are 
more  fimple  and  more  perfedtly  within  the 
grafp  of  our  fenfes,  and  our  perceptions  of 
mathematical  objefts  are  clearer.  So  great 
indeed  is  the  fimplicity  of  mathematical 

experiments,  that  at  whatever  moment  we 

. 

are  called  upon  to  reafon  from  them,  we 
have  the  refult  of  many  of  them  diftinctly 

in 
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in  our  memory ;  the  obfervations  cafually 
made  in  the  courfe  of  life,  leave  a  fuffi- 
clent  conviction  of  their  truth  upon  the 
mind ;  and  we  are  beforehand  fo  fully  fa- 
tished  as  feldom  to  take  the  trouble  of  re¬ 
peating  them.  The  apparatus  is  fimple :  no 
motion  or  change  admonifhes  us,  that  we  are 
engaged  in  an  experimental  enquiry  ;  and 
this  is,  I  fuppofe,  the  reafon  why  we  are 
fo  little  aware  of  the  nature  of  the  intel¬ 
lectual  procefs  we  are  going  through. 
Sometimes,  however,  notwithftanding  we 
are  fo  well  prepared,  we  do  repeat  fome  of 
thefe  experiments ;  and  there  have  proba¬ 
bly  been  few  teachers  of  geometry,  who 
have  not,  at  the  beginning  of  their  lec¬ 
tures,  defired  their  pupils  to  repeat  certain 
fundamental  experiments,  till  they  fhould 
have  fatisfied  themfelves  as  to  the  refult. 

No  fooner  do  we  look  into  an  elemen¬ 
tary  treatife  for  the  proofs  of  this  opinion, 

than 
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than  we  meet  with  them  at  every  ftep  in 
every  demonftration ;  and  I  fhall,  I  hope, 
be  allowed  to  have  eftablifhed  it  firmly,  if 
I  fhew  that  Euclid  fets  out  from  experi¬ 
ments,  and  proceeds  onwards  by  their  aid, 
appealing  conftantly  to  what  we  have  al¬ 
ready  learned  from  the  exercife  of  our 
fenfes,  or  may  immediately  learn.  The 
fame  thing  muft  needs  be  equally  true  of 
every  other  elementary  author.  After  hav¬ 
ing  exemplified  the  nature  of  demonftra- 
tive  reafoning,  I  fhall  leave  the  reader  to 
extend  this  mode  of  confidering  it  to  other 
cafes,  in  a  full  perfuafion  that  he  will  find 
the  fame  procefs  repeated,  in  every  de¬ 
monftration  upon  which  he  may  choofe 
to  make  the  trial.  In  order  therefore  to 
avoid  needlefs  repetition,  I  fhall  pafs  on, 
and,  fecondly ,  apply  the  principle  to  the  fo- 
lution  of  certain  difficulties  in  the  elements 
of  geometry,  about  which  a  great  deal  has 

C  been 
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been  written.  It  will  appear,  that  neither 
the  doftrine  of  parallel  lines,  nor  the  fifth 
definition  of  the  fifth  book,  on  which 
Euclid  founds  his  reafbning  concerning  pro¬ 
portion,  have  any  thing  oblcure  or  doubt¬ 
ful,  when  properly  confidered.  Lajtty,  to 
take  off  that  glofs  of  novelty,  which  fo 
much  fcandalizes  mankind,  when  truth 
appears  before  their  eyes  for  the  firft  time, 
I  fhall  Ihew  that  Mr.  Locke  has  diftindtly 
announced  the  fame  opinion.  The  reader 
may  therefore,  if  he  choofes,  confider  what 
follows  as  a  commentary,  upon  a  pafifage  of 
Mr.  Locke,  which  was  totally  loft  upon 
me,  and,  as  it  appears,  upon  others.  A  good 
commentary  would  prevent  or  relieve  much 
perplexity. 

I  am  firft  to  review  the  outfet  of  Eu¬ 
clid’s  reafoning,  in  order  to  fhew  that  he 
begins  from  experiments,  and  proceeds  by 
experiments.  Thefe  experiments  may, 

indeed, 
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indeed,  be  called  mental  experiments,  fmce 

the  appeal  is  made  to  recolledlion,  and  they 

/ 

are  commonly  repeated  in  thought.  But 
they  are  not  at  all  more  independant  of 
experience  than  my  acquired  knowledge 
of  the  refult  of  an  experiment  with  a 
balance  of  which  one  arm  fhould  be  ten 
inches,  and  the  other  oiie  inch  long,  and 
each  arm  fhould  be  loaded  in  an  inverfe 
proportion  to  its  length  :  or,  to  take  ano¬ 
ther  example,  fuppofe  a  train  of  reafoning 
were  to  fet  out  on  the  iiippoftion  of  iron 
yielding  hydrogene  air,  while  it  is  diffolv- 
ing  in  vitriolic  acid  of  a  certain  ftrength, 
I  fhould  moft  affuredly  not  think  it  necef- 
fary  to  repeat  the  experiment.  Now  juft 
as  familiar  as  a  fuch  refult  is  to  a  perfon  at 
all  converlant  in  chemiftry,  juft  fo  familiar 
to  every  perfon,  at  leaft  every  one  arrived 
at  the  years  of  difcretion,  and  having  the 
ufe  of  his  hands  and  eyes,  are  many  of  the 
experiments  of  geometry. 

C  2 
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The  fourth  proportion  of  the  firft  book 
is  the  firft  theorem  occurring  in  the  ele¬ 
ments  of  Euclid  ;  this  propofition,  and  the 
axiom  as  it  is  called,  upon  which  the  de- 
monftration  is  founded,  viz.  the  ioth  in 
Simfon’s  edition,  may  be  regarded  as  the 
corner-ftone  of  geometrical  reafoning.  The 
propofition  is  this : 

If  two  triangles  have  two  fides  of  the  one 
equal  to  two  fides  of  the  other  each  to  each  ; 
and  have  likewife  the  angles  contained  hy  thofe 
fides  equal  to  one  another ,  they  Jhall  have 
their  bafes ,  or  third  fides,  equal ;  and  the  two 
triangles  Jhall  be  equal ;  and  their  other  angles 
Jhall  be  equal ,  each  to  each ,  viz .  thofe  to 
which  the  equal  fides  are  oppofte . 


It 
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It  will  be  granted)  that  the  ideas  of  a 
triangle,  of  equal  or  unequal  expanfions 
between  lilies  rheeting  at  a  point,  and  of 
the  equal  or  unequal  length  of  different 
ftraight  lines,  are  all  acquired  by  the  ex- 
ercife  of  the  fenfes.  It  is,  indeed,  evi¬ 
dent,  that  we  cannot  iil  any  other  way  ac¬ 
quire  them. - - 

Now  the  fide  ab  being  made  equal  to 
1)E,  and  ac  to  df,  and  the  angles  bag 
and  edf  being  equal,  let  us  obferve  the 
experimental  procels  of  the  demonftratioil. 

If  you  have  a  model  of  each  triangle  cut 
out  in  pafteboard,  or  any  other  material, 
you  are  to  place  the  point  a  upon  d,  which 
is  to  commence  an  experiment ;  if  the  tri¬ 
angles  be  only  traced  upon  a  iurface,  you 
are  to  imagine  a  placed  upon  d,  which  is 
to  imagine  the  commencement  of  an  ex¬ 
periment-  Then  you  are  to  lay  ab  along 
de  ;  now  B  Will  fall  upon  e,  “  Why  ?’* 

C  3  becaufe 
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becaufe  from  experiments  or  obfervations 
already  made,  you  know  that  if  you  have 
two  ftraight  (trips  of  wood,  for  inftance, 

jr  4  >: 

and  put  the  end  of  one  exactly  over  the 
end  of  the  other,  and  turn  the  upper  (trip 
in  the  direction  of  the  lower,  the  other 
end  will  neither  over-reach  nor  fall  (hort 
of  the  other  end  of  the  lower y  but  lie  ex¬ 
actly  over  it :  and  this  is  what  we  mean 
by  equality  of  length,  a  term  folely  derived 
from  fuch  experiments  of  menfuration* 
made  in  early  life. 

To  (hew  by  experiment,  likewife,  which 
alone  can  fhew  it,  what  an  angle  is,  and 

moreover  that,  if  the  line  a  c  ftretches  as 

* 

much  from  ab  as  de  does  from  df,  ac 
mud  lie  along  df,  whenever  ab  lies  along 
be,  a  carpenter’s  ruler  may  be  opened  and 
ijrut  to  various  angles',  and  one  carpenter’s 
ruler  may  be  placed  over  another* 

This. 
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This  experiment  having  been  performed 
till  the  refuit  is  allowed  and  underftood,  it 
will  be  feen  that  the  point  c  muft  fall  upon 
f,  from  the  equality  of  the  lines  ac  and 
DF. 

Then  bc  muft  fall  upon  ef;  “and 
why?” — make  the  experiment;  you  can¬ 
not  place  two  ftraight  flicks,  or  trace  two 
ftraight  lines,  fo  that  eneompafs  a  {pace, 
try  as  long  as  you  pleafe  and  fatisfy  your- 
felf :  if  you  were  to  try  to  inclofe  a  piece 
of  land  by  two  ftraight  hedges,  you  would 
find  all  your  attempts  vain  ;  there  would 
be  one  or  two  open  ends,  place  the  hedges 
how  you  will ;  and  then  your  field  would 
not  be  enclofed,  but  open.  Therefore  bc 
muft  needs  confent  to  fall  along  e  f  ;  other- 
wife  b  being  upon  e,  and  c  upon  f,  as  I 
have  already  fhewn  you,  b  c  muft  go  on 
one  fide  e  f  like  one  of  the  dotted  lines ; 
but  then  bc  and  ef,  two  ftraight  lines, 

C  4  •  would 


OBSERVATIONS  ON 


u 

would  enclofe  a  fpace,  which  the  whole 
courfe  of  your  experiments  has  (hewn  you, 
they  cannot  poflibly  do. 

Then  the  triangles  muft  exactly  fall  upon 
one  another,  &c. 

I  have  been  purpofely  prolix  in  this  de- 
monftration,  to  (hew  how  it  begins  in  ex¬ 
periment,  goes  on  by  experiment,  and 
ends  in  an  experimental  conclufion.  There 
may  be  another  ufe  in  infilling  fo  particu¬ 
larly  upon  the  nature  of  the  reafoning  pro- 
cefs  here  :  among  thofe  who  teach  mathe¬ 
matics,  without  underftanding  their  prac¬ 
tical  application,  and  alio  without  enter¬ 
taining  a  juft  idea  of  the  nature  of  demon- 
ftration,  there  prevails  a  fort  of  pedan¬ 
try  productive  of  infinite  difguft  to  the 
learner.  If  by  detached  figures  I  could 
fhew  the  truth  of  any  propofition  in  an  in- 
ftant,  I  am  forbidden,  becaufe  this  is  an 
itnmathemcitical  mode  of  proceeding  ;  that 

is. 
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is,  mathematical  reafoning  is  fuppofed  to 
be  fomething  independent  of  experience, 
and  the  fcience  to  be  more  refined  than  the 
experimental  fciences.  Hence,  if  a  Greek 
writer  happens  to  have  written  a  demon- 
ftration  a  mile  long,  which  demonftration 
can  be  nothing  but  a  concatenation  of  the 
refults  of  obfervation  and  experiment,  I 
muft  take  this  tedious  round,  rather  than 
be  allowed  to  arrive  at  the  point  defired  by 
only  traverfing  half  a  dozen  yards,  provided 

this  fhorter  road  leads  through  the  unhal- 

/ 

lowed  region  of  the  fenfes. 

The  fifth  propofition  is  faid  to  have  flop¬ 
ped  many  fludents  of  geometry  in  their 
career  ;  this  is  owing  partly  to  the  length 
of  the  demonftration,  and  partly  to  the 
complication  of  the  diagram.  The  de¬ 
monftration  is,  however,  nothing  but  the 
refult  of  the  experiments  in  that  of  the 
fourth,  combined  with  the  refult  of  two 
6  other 
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other  very  fimple  experiments ;  of  which 
the  one,  that  if  you  take  equal  parts  from 
equal  lines,  the  remainders  fhall  be  equal, 
will  be  eafily  granted  from  diftindt  recol- 
le&ion.  The  other,  that  if  from  equal 
angles  you  take  equal  parts,  the  remaining 
angels  will  be  equal,  ftiould  be  fhewn  by 
two  pair  of  compaffes,  or  two  carpenter’s 
rules  opened  equally,  and  then  brought 
nearer  together  in  both  an  equal  and  un¬ 
equal  degree.  The  reafbn  why  it  becomes 
neceffary  to  take  pains  to  make  beginners 
comprehend  the  nature  of  an  angle,  is  be- 
caufe  in  life  we  do  not  pay  attention  to  the 
different  expanfions  of  lines  meeting  at  a 
point.  On  the  contrary,  there  is  not  a 
child  but  what  is  accuftomed  to  meafure 
fimple  lengths. 

I  would  rather  choofe  to  appeal  to  thefe 
two  experiments,  than  to  the  third  axiom 
placed  before  Euclid’s  elements,  viz.  that 
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7/'  equals  be  taken  from  equals ,  the  remainders 
will  be  equal .  Mr.  Locke  has  {hewn  the 
insignificance  of  thefe  axioms  in  the  feventh 
chapter  of  his  fourth  book.  In  fadfe  they 
are  only  founded  upon  the  induction  of 
particular  experiments  and  obfer  vat  ions  ; 
and  until  that  induction  be  compleat,  we  can 
never  be  convinced  of  their  truth.  They 
do  not  prove  any  thing  themfelves,  but 
require  to  be  proved;  and  if  a  Newton 
were  to  devote  his  powers  to  the  ftudy  of 
axioms  for  an  hundred  years,  he  would  not 
be  able  to  draw  from  them  one  fingle  con- 
clufion  worth  notice. 

In  this  manner  does  every  demonftra- 
lion  proceed  upon  the  refults  of  experi¬ 
ments,  as  the  reader  will  find,  in  as  many 
inftances  as  he  {hall  take  the  pains  to  exa¬ 
mine.  And  fince  the  appeal  in  demonftra- 
tive  reafoning  is  always  made  to  what  is 
now  exhibited  to  the  fcnfes,  or  to  what 
we  have  before  learned  by  the  exercife  of 
the  fenfes,  too  much  pains  cannot  be  taken, 
at  the  commencement  of  the  ftudy  of  geo- 

1  me  try, 
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.metry,  to  fatisfy  the  mind  of  the  learner  by 
appealing  to  his  fenfes.  The  more  didind 
and  deep  the  impreflions  of  fenfe  are  at  the 
beginning,  the  greater  will  the  power  of 
abftr action  afterwards  be,  when  the  progrefs 
of  his  fludies  fhall  have  carried  him  into 
the  higher  mathematics.  Abjiradion  is  not,, 
in  fad,  a  diftind  pozver,  as  the  metaphy* 
licians,  who  feem  to  imagine  that  they  in* 
ereafe  the  importance  of  their  fcience,  as 
they  multiply  diftindions,  teach.  We  ab * 
flraff^  when  we  narrow  the  fphere  of  fen* 
iations  and  dwell  upon  impreflions,  or  when 
we  recoiled  the  ideas  thus  acquired*  So 
far  is  this  talent  from  forming  a  diftindion 
between  man  and  bead,  that  the  animals 
which  do  not  take  cognizance  of  more  than, 
two  or  three  objects  in  this  fublunary  world 
may,  I  think,  be  fairly  reckoned  the  mod 
abdraded  of  all  living  creatures. — It  is,  at 
lead:,  evident  that  of  any  objed,  I  fliall 
recoiled  the  whole  or  any  part  the  bet¬ 
ter,  as  the  original  impreflion  was  more 
lively*  If  I  am  to  imagine,  or  form  an 
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image,  by  putting  things  together  in  my 
mind,  in  an  arrangement  different  from  that 
in  which  I  have  beheld  them,  and  thus 
create  a  whole  which  I  have  not  feen,  out 
of  parts  which  I  have  feen ;  the  diftinft- 
nefs  of  the  original  conceptions  will  be 
equally  fubfervient  to  this  procefs.  By  ap¬ 
pealing  in  this  manner  to  his  fenfes,  and 
making;  him  feel  the  firmnefs  of  the  ground 
on  which  he  treads,  one  might  probably 
inftruft  a  boy,  at  an  early  age,  in  the  ele¬ 
ments  of  geometry,  fo  as  rarely  to  give 
him  difguft,  and  frequently  great  latisfac- 
tion.  He  would  by  imperceptible  degrees 
acquire  the  power  of  abjiraElion ,  or  learn 
to  reconfider  each  feparate  perception,  as 
well  as  to  combine  them  anew. 

Suppofing  it  unneceffary  to  multiply  in- 
ftances  of  the  experimental  reafoning  of 
geometry,  fince  the  inftance  already  quoted 
fairly  reprefents  all  the  reft,  I  ftiall  fhortly 


con 
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confider  the  definitions  of  the  firft  book  of 
Euclid,  except  the  merely  nominal  definiti¬ 
ons,  fuch  as  thofe  of  a  rhomb,  trapezium,, 
&c. 

There  is,  it  feems,  fome  uncertainty  as 
to  the  author  of  the  definitions.  I  fhail 
take  them,  as  they  occur  in  Dr.  Simlon’s 
tranilation,  occafionally,  however,  referring 
to  Dr.  Gregory's  edition  of  the  Greek 
text 

DEFINITION  I. 

A  point  is  that  which  hath  no  parts ,  or 
which  hath  no  magnitude . 

Xrjj^eiov  egjiy  ou  ylpog  %8sv. 

Here  the  beginner  immediately  finds 
himfelf  traniported  into  the  land  of  won- 

*  EYKAEIAOY  TA  SUZOMENA.  Oxon.  1703. 

Ex  Recenfione  Davidis  Gregorii,  M.  D. 

ders  ; 


1 
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tiers  ;  and  fuppofing  it  neceffary  to  his  pro- 
grefs  to  conceive  a  thing  that  has  no  parts, 
he  is  apt  to  furmife  that  mathematics  is  a 
fhidy  for  which  nature  never  defigned  him ; 
and  as  he  proceeds,  he  looks  back  from  time 
to  time 'with  an  eye  of  regret  upon  the 
firft  definition,  earneftly  wifhing  he  had 
but  force  of  mind  enough  to  comprehend 
it.  Dr.  Simfon’s  demonftration  will  not 
afford  him  any  affiftance  in  his  difficulty ; 
and  he  will  hill  be  unable  to  conceive  what 
that  can  be,  which  has  no  parts  or  mag¬ 
nitude  ;  if  a  variety  of  phrafes  be,  as  ufual, 
repeated  to  him ;  he  may  reply,  it  is  in 
vain  to  utter  new  founds ;  what  I  want 
is  fenfible  evidence  of  the  thing  ;  and  if 
he  ffiould  but  have  the  good  fortune  to  at¬ 
tend  to  the  evidence  of  his  fenfes,  and  to 
underhand  the  nature  of  language,  the 
difficulty  \vill  inftantly  vaniffi  :  for  a  point 
is  firft  the  end  of  any  thing  ffiarp ;  omnc 
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quod  pungit :  then,  by  an  ealy  derivation, 
any  mark  made  by  that  ffiarp  thing ;  and 
this  is  the  meaning  of  point  in  geometry. 
Perhaps  the  difficulty  had  never  occurred, 
if  inftead  of  point,  the  word  dot ,  or  even 
mark ,  o-ypeiov ,  had  been  always  ufed  in  its 
place,  and  there  had  been  no  attempt  at 
definition.  For  a  point  is  only  to  mark 
the  place  whence  a  line  is  to  begin,  or 
where  it  is  to  end  :  ypc&u^Yjg  6  s  r&epocjci  crvifjLsia,, 
Def.  hi.  Thus  in  a  circle  it  marks  the 
fpot  within  the  figure,  from  which  all 
ftraight  lines  drawn  to  the  circumference, 
are  equal.  Now  one  would  make  fuch  a 
mark  as  fmall  as  poffible,  provided  it  be 
ftill  diftinct,  that  the  length  of  lines  and 
their  meetings  and  interfetlions  may  appear 
plainly,  and  from  this  effedt  of  convenience 
has  arifen  the  phrafe  that  is  fiippofed  to  de- 
fcribe  its  effence  ;  that  it  is  without  parts . 
This  idea  has  nothing  to  do  with  the  rea- 
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foiling ;  all  that  is  neceflary  is,  that  the 
mt  or  mark  ffiould  take  up  no  lenfible  part 
of  the  line,  in  order  that  the  diagram  may 
be  diftin£t.  Points  then  are  only  fubfer- 
vient  to  the  convenience  of  conftru&ion. 

The  next  definition,  after  this  explana* 
tion  of  the  firft,  will  prefent  no  difficulty. 

DEFINITION  ir* 

A  line  is  length  without  breadth » 

'  v  » 

.  .  .  ,  /  i  a 

Tpctpipii]  $e9  fJLfi>cog  uTrXccJsf. 

Draw  your  lines  as  narrow  as  you  con* 

t  •  -  > 

veniently  can,  your  diagrams  will  be  the 
clearer ;  but  you  cannot*  and  you  need 
notj  conceive  length  without  breadth. 

DEFINITION  III. 

‘The  extremity  of  a  line  are  points. 

D  D  E  F  I. 


A  Jlraight  line  is  that  which  lies  evenly  be¬ 
tween  its  extreme  points. 

EvBeici  ypafAfjLlq  sg'iv,  yjig  £%i<rx  roiq  s(p  eaufaq. 

( TY][xeioig  yes  foil. 

The  impofiibility  of  defining  a  word  ex- 
preflive  of  a  fimple  perception  is  well 
known.  The  definition  of  a  complex  term 
confifts  merely  in  the  enumeration  of  the 
fimple  ideas,  for  which  it  ftands.  The 
only  way  of  rendering  the  meaning  of  a 
fimple  term  intelligible,  is  to  exhibit  the 
object  of  which  it  is  the  fign ;  or,  if  you 
pleafe,  fome  fenfible  reprefentation  of  that 

.  •  •  .  ‘  ■  f  f  .  /  S’  i  I 

objedt.  A  ftraight-  line  therefore  muft  be 
fhewn ;  and  by  drawing  a  crooked  one  at 

4 

the  fame  time,  it  will  be  perfectly  under- 
flood,  if  any  one  require  an  explanation. 
All  definitions  muft  have  fome  term,  equal- 
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ly  requiring  a  definition  with  that  defined, 
as  evenly ,  upon  an  equality . 

The  definitions  of  a  furface,  and  a  plane 
furface,  muft  in  like  manner  be  made  in- 
telligible  by  an  appeal  to  the  fenfes.  By 
putting  a  ftraight  rule  along  different  fur- 
faces,  it  will  appear  whether  they  are  plane 
or  otherwife. 

DEFINITION  X. 

When  a  Jlraight  line  [landing  on  another 
Jlraight  line  7nakes  the  adjacent  angles  equal 
to  one  another ,  each  of  the  angles  is  called  a 
right  angle ,  and  the  line  which  fands  on  the 
other  is  called  a  perpendicular  to  it . 

Here  we  have  an  appeal  made  to  the 
fenfes,  which  alone  can  inform  us  what  is 
the  expanfion  between  lines  meeting  at  a 
point,  or  what  is  their  inclination  or  bend¬ 
ing  towards  each  other.  The  eye  can 

D  2  pretty 
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pretty  well  determine,  whether  the  meet¬ 
ing  lines  are  more  inclined  to  each  other 
on  one  fide  than  the  other,  i.  e.  the 
equality  or  inequality  of  the  adjacent  angles. 
This  meafure  of  the  eye  would  not  be  fuf- 
ficiently  exaCt  to  fatisfy  us  that  the  angles 
are  equal  ;  we  mu  ft  obtain  a  meafure  by 
real  or  imagined  fuper-pofition,  as  we  do 
in  one  particular  cafe,  by  applying  the  refult 
of  the  demonftration  of  the  eighth,  to  the 
eleventh  propofition  of  Book  i.  But  the 
term  right  probably  preceded  the  appli¬ 
cation  of  any  fuch  exaCt  meafure  ;  and  I 
fhould  conjecture,  that  it  might  be  de¬ 
duced  from  the  meeting  of  lines  or  of 
bodies,  that  feemed  to  ftand  perfectly  ereCl 
and  not  to  bend  towards  each  other ;  in  the 
cafe  of  lines,  flraight  and  right  are  perfectly 
fynonymous  ;  and  an  angle  formed  by  the 
meeting  of  ftraight  lines,  {landing  right  or 
upright,  with  refpeCt  to  each  other,  would 

be 
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be  called  a  right  angle  :  line  a  re  Bn,  angu/us 
r.cBus .  The  application  of  the  term  rights 
would  not,  I  luppofe,  be  fb  obvious  to  cer¬ 
tain  angles  formed  by  curved  lines;  yet 
it  would  be  eafily  made,  when  men  came 
to  confider  fuch  angles,  with  a  view  to 

take  their  relative  dimenfions  accurately, 

* 

definition  xv  and  XVI. 

A  circle  is  a  plane  figure  contained  by  one 
line ,  which  is  called  the  circumference ,  and  is 
fuch ,  that  all firaight  lines  drawn  from  a  cer¬ 
tain  point ,  within  the  figure  to  the  circum¬ 
ference ,  are  equal  to  one  another . 

And  this  point  is  called  the  centre  of  the 
circle . 

In  thefe  definitions,  there  is  doubtlefs 
nothing  embarraffing.  Yet  for  the  fake  of 
perfbns  unaccuftomed  on  the  one  hand  to 

D  3  N  verbal 
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verbal  analyfis,  which  forms  a  moft  im¬ 
portant  part  of  genuine  logic  ^  or  the  theory 
oj  reasoning)  it  may  not  be  improper  to  add 
the  following  remarks.  An  hoop,  or  any 
round  objefl:,  elpecially  if  hollow  within, 
might  fupply  the  notion  of  a  circle  ;  but 
moft  probably  a  wheel  with  its  {pokes,  and 
the  central  block  of  wood  into  which  the 
interior  extremities  of  the  {pokes  are  fixed, 
furniftied  the  idea  of  the  figure  of  the 
radii  and  centre  ;  radius,  we  know,  figni- 
fies  a  fpoke  :  a  fignification  previous,  no 
doubt,  to  that  of  lines  drawn  from  the 
centre  to  the  circumference  of  a  circle^ 

All  accurate  ideas,  founded  upon  meafure- 

\ 

ment  or  careful  comparifon,  muft  necefta- 
rily  be  pofterior  to  approximations,  fug- 
gefted  by  a  cafual  or  a  diftant  lurvey  of  ob¬ 
jects  ;  and  a  good  deal  of  perplexity,  when 
perfons  firft  engage  in  the  ftudy  of  mathe¬ 
matics,  arifes  from  the  refult  of  vague  ob- 

{ervations. 
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lervations,  mixing  itfelf  with  the  reliilt  of 
the  exa£t  experiments  employed  in  the  rea- 
foiling  of  mathematics. 

r  *  f  f  • 

Centre  is  limply  a  point,  a  dot ,  a  mark , 
{hewing  the  common  origin  of  the  radii. 

tD  e> 

This  is  the  fecondary  fign  ideation  of  the 
fubftantive  nevjpov,  derived  from  the  verb 
xsv]sm  pnngo ,  ftimulo ,  provided  the  etymo- 

-  r  ^  •  '  .  *  « 

logifts  of  Holland  have  not  reverfed  the 

T 

natural  order  of  derivation,  and  I  fliall 

hereafter  endeavour  to  render  it  probable, 

from  fome  very  dmple  confiderations,  and 
*  *  :  %  r*\. 

even  from  data  which  they  themfelves  af- 

.  «  ..  4 

ford,  that  they  have.  Their  refearches, 
however,  even  fo,  retain  a  great  value.  In 
thefe  cafes,  the  beft  fervice  a  perfon  can 
render  to  letters,  next  to  writing  the  truth, 
is  to  write  exactly  the  reverfe. — At  all 

V  • 

events,  the  firft  fignifi cation  of  nevjpov,  is 
a  goad \  or  any  thing  ending  in  a  fharp 
point ;  and  hence  the  mark  left  by  prefiing 

D  4  this 
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this  point  againft  any  yielding  furface.  If 
a  man  were  to  begin  to  ftudy  geometry* 
independently  of  all  ideas  of  vifion,  he  muft 
have  the  points  whence  lines  are  to  be 

drawn,  the  centre  of  a  circle,  &c.  marked 

«  8 

by  fome  lharp  proje&ing  point  or  a  fmall 
hollow. 

In  Lennep’s  Etymologicum,  we  have 
the  following  account  of  the  origin  of  xipKos 
and  KvycXog, 

Kipxog,  circus  (item  cir cuius,  et  annulus') 
ortum  eft  a  j c)pu9  quod  vicinum  verbo  zeipu. 
Communis  autem  origo  eft  xeu,  ztu,  cujus- 
propria  notio  pofita  eft  in  motu,  qui  fit  mu 
pdlendo  allidcndove .  Et  ycipea  quidem  vici¬ 
num  videtur  verbo  yvpu,  cujus  origo  yvw. 
Eadem  autem  ratione,  ut  a  yvpq  ortum 
yy$of9  fignificat  motum  rei  in  fe  redeuntis, 
fic  noftrum  xtgxog  circum  fignificare  vide¬ 
tur. — Again,  kvk\o$,  cyclus,  circus 
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repeteadum  eft  a  kuA/w,  vel  forma  quadam 
vicina,  id  autem  eft  volvo. 

The  pojlulates  prefixed  to  Euclid’s  Ele¬ 
ments,  prefent  themfelves  in  a  form  of 
which,  perhaps,  Mr.  Ludlam  felt  the  awk- 
wardnefs,  when  he  obferved,  44  that  the 
44  poftulates  are  not  to  be  fo  underftood,  as 
44  if  Euclid  required  a  praftical  dexterity 
44  in  managing  a  ruler  and  pencil.  They 
44  are  here  fet  down,  that  his  reader  may 
44  admit  the  possibility  of  what  he  may  here- 
44  after  require  to  be  done.  To  fhew  that 
44  what  he  thus  requires  contains  no  ab- 
44  furdity,  no  repugnant  ideas,  Euclid  in 
44  the  courfe  of  a  demonftration,  requires 
44  you  to  produce  a  terminated  ftraightline. 
44  Was  this  as  impoflible  in  idea,  as  it  is  to 
44  take  a  greater  number  out  of  a  lefs,  the 
44  whole  demonftration  muft  fail ;  for  the 
, 44  fteps  of  a  demonftration,  like  the  links 
44  of  a  chain,  hang  by  one  another ;  Eu- 

44  did, 

♦ 
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“  did,  therefore,  in  this  place,  enumerates 
44  all  the  operations  required  in  his  future 

_  ■  ,>  »r  * 

•  'I*  *  r  *  • 

46  demonftrations  and  problems  ;  requiring 

•  ♦  • 

44  their  poffibility  to  be  here  acknowledged, 
46  and  thus  precludes  all  future  obj  eft  ions 
44  on  this  head.”  (Rudiments ,  Ed.  ^d.  p.  137.) 

•  r  w  #(  f  I  \  a  , 

Thefe  poftulates  were,  indeed,  probably 
introduced  by  cavils,  or  the  dread  of  ca¬ 
vils  :  but  if  that  which  is  demanded  had 

*  ■ 

been  denied,  the  author  would  have  been 
fo  thoroughly  convinced  by  his  fenfes,  that 
he  could  produce  a  ftraight  line  to  any  re- 

quiiite  diftance,  or  defcribe  a  circle  with 

_  * 

any  radius,  that  he  would  have  gone  on 
with  perfect  affurance  in  his  reafoning. 
Should  any  one  object  to  a  demonftration, 
44  but  how  am  I  fure  that  thefe  things  are 
44  true,  of  lines  reaching  from  the  earth  to 
46  the  moon,  or  of  a  circle  that  fhould  be 
44  defcribed  from  the  fun  as  a  centre,  and 

It  is  impof- 
fible 


44  at  the  diftance  of  Sirius?” 
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fible  to  convince  luch  an  objeftor,  by  direct 
fenfible  teftimony,  or  rather  it  is  impoffible 
to  make  him  own  a  convi&ion,  which  we 
are  fure  he  muft  feel.  It  is  then  idle  to 

clog  an  elementary  book  with  forms  or 

/ 

matter  intended  to  obviate  fuch  objections. 

.  .  -  <  i  t 

All  that  fhould  be  inferted,  is  juft  enough 
to  fatisfy  a  perfon,  that  will,  bond l  fide ,  make 
ufe  of  his  faculties. 

Moft  of  the  axioms  were  probably  in¬ 
troduced,  in  confequence  of  that  perverfion 
of  the  human  underftanding,  which  the 
ftudy  of  generals  occafioned.  “  The  rules 
“  eftablifhed  in  the  fchools,  fays  Mr. 
“  Locke,  that  all  reafonings  are  ex  prcc- 
“  cognitis  et  preeconcejfs ,  feem  to  lay  the 
“  foundation  of  all  other  knowledge  in 

o 

46  thefe  maxims,  and  to  fiippofe  them  to  be 
u  prcecognita ,  whereby,  I  think,  are  meant 
“  thefe  two  things,  firft,  that  thefe  axioms 
are  thofe  truths  that  are  firft  known  to 

44  the 
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“  the  mind;  and  fecondly,  that  upon  them 
“  the  other  parts  of  our  knowledge  de- 
“  pend.”  (B.  iv.  c.  7.  §.  8.)  He  goes  on 
to  fhew,  1 .  That  thefe  axioms  are  not  the 
truths  firft  known  ;  and,  2.  That  the  other 
parts  of  our  knowledge  do  not  depend  upon 
them  ;  and  then  challenges  any  fcholaftic 
man,  to  lay  before  him  the  whole  frame 
and  fjftem  of  any  fcience  fo  built  upon 
axioms,  that  they  cannot  be  fliewn  to  ftand 
as  firmly  without  any  confideration  of  them. 
Thefe  axioms  then  ought  to  be  expunged 
from  books  of  geometry ;  1 .  as  unnecef- 
fary ;  and,  2.  as  tending  to  give  the  begin¬ 
ner  wrong  notions  of  the  foundation  of 
knowledge,  and  the  means  by  which  we 
render  ourfelves  certain  in  any  cafe  of 
doubt.  Confidering  what  commentaries 
we  have  lately  had  from  no  delpicable 
hands  upon  the  verites  premieres  of  Pere 
Builier,  it  is  not  yet  fuperfluous  to  apprize 

the 
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the  ftudent  where  human  knowledge  be¬ 
gins,  and  how  certainty  is  acquired. 

In  the  35th  definition,  and  the  12th 
axiom ,  as  it  is  improperly  called,  we  have 
expreflfed  the  refult  of  our  common  obfer- 
vation  of  parallel  lines.  This  part  of  Eu¬ 
clid  has  been  the  occafion  of  infinite  but 

needlefs  perplexity  to  editors  and  comment 

•  * 

tators.  Had  they  been  aware  of  the  na¬ 
ture  of  geometrical  reafoning,  they  would 
have  entertained  lefs  anxiety  on  account  of 
the  foundation  upon  which  the  dodritie  of 
parallel  lines  is  to  be  built ;  for  it  is  re¬ 
markable,  that  though  all,  as  far  as  I  know, 
from  Savile  to  Ludlam,  object  to  Euclid, 
and  each  propofes  an  affumption  at  fetting 
out  different  from  that  of  his  predecef- 
fors,  yet  all  are  perfedly  fatisfied  with  the 
conclufions  ;  and  there  never  probably  was 
a  perfon,.  who  after  paying  proper  atten¬ 
tion,  doubted  of  the  truth  of  the  27th, 

28  th, 
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28th,  29th,  or  30th  propofition  of  the  firft 
book  of  Euclid,  or  of  the  moft  remote 
confequence  deduced  from  them.  The 
faCt  is,  the  fenfes  give  decifive  evidence  of 
thefe  properties.  All  the  difference  in  the 
projects  for  correcting  Euclid’s  method, 
con  lifts  in  this,  that  one  writer  propofes  to 
fet  out  from  one  refult,  another  from  ano¬ 
ther  ;  all  of  them  true,  and  more  or  lefs 
obvious.  Dr.  Auftin  propofes  to  fet  out 
from  the  equality  of  the  alternate  angles  ; 
a  faCt  more  remote  from  immediate  inflec¬ 
tion,  than  any  of  the  others ;  but  even  to 
this  method  there  can  be  no  objection, 

provided  the  pupil  be  ftiewn,  that  this 

\ 

equality  does  actually  exift.  Other  writers 
begin  with  properties  lefs  remote  from  vul¬ 
gar  obfervation.  Dr.  Simfon  propofes 
thefe  axioms ,  66  a  ftraight  line  cannot  firft 
go  nearer  to  another  ftraight  line  and  then 
go  further  from  it,  before  it  cuts  it,  nor 

recede, 
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recede,  and  then  approach,  nor  keep  the 
fame  diftance  for  a  part  of  its  courfe,  and 
then  recede  or  approach that  is,  in  fhorter 
and  clearer  terms,  that  a  ftraight  is  not  a 
crooked  or  a  bent  line  ;  as  for  inftance,  in 

Cr 


A 

*  / 

the  lines  above,  that  a  ftraight  line  can 
never  take  the  direction  of  abc,  or  def, 
or  gik:  he  afterwards  goes  through  five 
tirefome  demonft  rat  ions,  as  if  the  elements 
of  Euclid  were  not  already  tedious  enough. 

Mr.  Ludlam,  as  we  fhall  prefently  fee, 
propofes  a  fhorter,  and  therefore  a  better 
way,  to  demonftrate  the  29th  propofition. 

A  very  limple  reflection  will  make  it 
appear,  why  fo  many  different  faCts  have 
been  fuggefted  on  the  foundation  of  pro¬ 
portions  concerning  parallel  lines.  We  do 


not 
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Hot  tifiially  in  the  courfe  of  life,  treafure 
up  any  exafl  relult  upon  this  fttbjeft  ;  nor 
can  \ve  fatisfy  ourfelves  here,  by  bringing 
one  figure  and  laying  it  upon  another,  or 
meafuring  it  in  any  very  fimple  M^ay,  as  in 
the  experiments  upon  which  the  reafoning 
has  been  hitherto  founded  ;  fo  that  we  can 
have  no  fundamental  fa&s  quite  familiar, 
nor  altogether  fo  fimple,  as  thole  upon 
which  we  have  hitherto  proceeded ;  but 
the  want  of  familiarity,  the  fruit  of  paft 
oblervation,  may  be  eafily  made  up  by  pre- 
fent  attention ;  of  a  truth  of  which  the 
fenfes  are  perfectly  equal  to  take  cogni¬ 
zance,  we  lhall,  after  due  attention,  feel 
the  fame  convi&ion,  whether  we  happen 
to  find  it  out  ourfelves  or  have  it  pointed 
out  to  us.  And  the  realbning  concerning; 

o  o 

parallel  lines,  though  neither  beginning  in 
ideas  fo  fimple  or  fo  familiar,  will  never- 
i  thelefs 
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thelefs  prove  equally  conclufive  with  the 
reafoning  that  has  gone  before. 

On  an  hundred  different  occafions,  in 
our  playful  and  in  our  ferious  moods,  we 
have  obferved  the  coincidence  of  ftraight 
lines,  and  meaffired  lengths  ;  our  obferva- 

tion  of  ruts  traced  by  wheel  carriages,  as 

% 

alfo  of  frame- work  in  which  bars  laid  alone- 
fide  of  each  other,  gives  us  a  diftin£t  idea 
of  ftraight  lines  that  perpetually  preferve 
the  fame  diftance  :  aiid  we  fhali  find  alfo 
upon  calling  to  mind  our  paft  obfervations, 
and  holding  them  fteadily  in  view,  that 
if  lines  do  not  preferve  the  fame  diftance, 
they  muft,  if  produced  far  enough,  at  lafo 

meet  on  one  fide  or  other  of  a  ftraight  line, 
which  croffes  them,  let  them  converge 
ever  fo  flowly  ** 

The 

4 

\ 

*  Parallel  ftraight  lines  are  fuch  as  are  in  the  fame 
plane }  and  which  being  produced  ever  fo  far  both  zuays  do 

E  not 

v  ,  f 
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The  truth  of  the  refult,  exprefied  in 
Euclid’s  1 2th  axiom,  as  it  is  fo  improperly 

called  r 

riot  meet.  Thits  the  35th  definition  (lands  In  Simfon’s 
Euclid.  It  has  been  objected  to,  i(r  as  a  vulgar  and 
inaccurate  conception,  containing  no  given  finite 
“  quantity, <  and  furnifihing  no  meafure  or  ftandard, 
from  which  an  equation  might  be  made  ;  and  that 
“  nothing  could  be  expelled  from  fuch  a  definition  ir> 

“  a  fcience,  alt  whofe  axioms  exprefs  only  equati- 
ec  ons.”  (Auftiws  Examination  of  Euclid,  p.  13.)  . 
This  definition  may,  in  one  fenfe,  be  regarded  as  a 
verbal  definition^  an  explanation  of  the  word  parallel ; 
which  word  need  not  be  ufed  in  the  elements  of  geo¬ 
metry,  juft  as  for  triangle  we  might  always  ufe  the 
phrafe,  a  plane  figure  contained  by  three  jlralght  lines  ~ 
Thus  in  the  enunciation  of  propofition  the  29th,  we 
might  fay,  if  a  jlralght  line ,  falling  upon  two  other 
jlralght  lines ,  ■makes  the  alternate  angles  equal  to  one  ano 
ther ;  theje  two  jlralght  lines ,  being  produced  ever  fo 
far  both  ways,  (hall  never  meet,,  inftead  of,,  jhall  be 
parallel. 

The  1  oth  axiom  in  Simfon,  proves  Dr.  A’s  concluding 
remark  not  to  be  juft.  Moreover,  it  appears  to  me  that 

the 
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called,  may  be  clearly  fhewn  by  the  fol¬ 
lowing  experiment,  and  he  may  have  in- 

the  idea  of  lines  that  never  meet,  is  one  of  the  cleared: 
and  mod:  fatisfadtory  the  fenfes  bring  to  the  mind  ; 
and  it  is,  befides,  abundantly  fimple.  But,  in  order 
to  remove  all  uncertainty,  if  the  cafual  obfervations 
from  which  the  term  parallelif?n  is  derived,  fhould 
have  left  any,  fix  two  pencils  at  a  convenient  diftance 
in  a  piece  of  wood  ;  let  one  end  of  this  piece  of  wood 
be  terminated  in  a  plane,  large  enough  to  keep  true 
to  the  face  of  a  ruler.  By  this  fimple  apparatus,  a 
child  at  a  very  early  age,  might  be  convinced,  that 
lines  traced  by  thefe  pencils,  would  never  meet,  fince 
they  mud:  always  have  the  fame  diftance  between 
them,  as  long  as  the  pencil  continue  to  be  moved 
along  the  face  of  the  ruler.  And  in  this  manner  we 
iliall  have  an  experimental  proof  of  the  above  27th 
propofition,  againft  which  the  cavil  of  Proclus  will 
not  be  able  to  raife  a  fcruple. — The  difficulties,  in 
fhort,  that  have  been  propofed  on  the  fubjedl  of  pa¬ 
rallel  lines,  and  the  contrivances  to  obviate  them, 
equally  evince  the  experimental  nature'  of  mathema- 
tical  reafoning. 

E  2 


ferred 


52  OBSERVATIONS  ON 

ferred  it  either  from  fome  fuch  experiment 
made  or  imagined ;  or  from  knowing,  that 
the  angles  of  a  plane  triangle  are  equal  to 
two  right  angles.  The  axiom  is  ;  “if  a 
“  ftraight  meets  two  ftraight  lines,  fo  as  to 
66  make  the  two  interior  angles  on  the  fame 
“  fide  of  it  taken  together  lefs  than  two 
“  right  angles,  thefe  ftraight  lines  being 

•  •  -  *•  •  *  *  V  •• 

“  continually  produced,  fhall  at  length 
“  meet  upon  that  fide  on  which  are  the 
u  angles  which  are  lefs  than  two  right 
“  angles.” 


JLet  a  ftraight  line  fo  fall  upon  two  other 
ftraight  lines,  that  the  angles  abc  and 
cbd,  are  equal  to  one  another,  and  alfo 

the 
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the  angles  aef  and  fed,  (which  may  be 
done  either  by  experiment  or  by  former 
propofitions)  then  the  lines  cb  and  fe 
ftand  upright  with  refpedt  to  ad,  or  the 
angles,  being  adjacent  and  equal,  are  right 
angles  according  to  the  definition.  Now 

X.i,  \ 

in  a  model  conftrudted  according  to  this  di¬ 
agram,  let  cb,  or  ef,  or  both,  be  move- 
able,  or  have  a  joint  at  b  and  e,  then  by 
turning  either  of  them  inwards,  or  in  the 
direction  of  the  dotted  lines  ec  or  bf,  they 
will  meet  and  form  a  triangle,  if  produced. 
So  that  if  thefe  angles,  which  by  the  con- 
ftruftion  are  equal  to  two  right  angles,  be¬ 
come  at  all  lefs,  the  Jlraight  lines ,  continu¬ 
ally  produced ,  Jhall  at  length  meet  upon  that 
fide,  on  which  are  the  angles  which  are  lefs 
than  two  right  angles  ;  which  was  to  be 
fhewn. 

The  following  experiments  would  fur- 

'Mr  .  * 

nifh  a  fatisfabtory  demonftration  of  the  lead- 

E  3 
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ing  properties  of  parallel  lines ;  let  parallel 
lines  be  fhewn  to  be  fuch  as  always  to  pre- 
ferve  the  fame  diftance ;  hence  all  the  ftraight 
lines  meeting  them  internally  at  equal  angles 
fhall  be  equal.  Thus  let  a  b  be  a  ftraight 


line ;  and  let  d  c  make  with  it  the  angle 
dcb.  At  the  point  f  make  the  angle  gfb 
equal  to  dcb,  and  the  line  fg  equal  to 
DC,  and  through  g  and  d  draw  the  line 
hi.  Now  the  angles  dcb  and  gfb  being 
equal,  and  gf  equal  to  dc,  the  lines  ab 
and  hi  are  parallel.  Now  let  us  fuppofe  a 
model  made  according  to  this  diagram,  fo 
that  the  line  hi  might  move  along  gf  and 
pc,  upon  each  of  which  certain  fmall  equal 

diftances 
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diftances  are  marked  off,  as  n ,  0,  p.  It  is 
evident,  that  if  hi  were  brought  down 
through  thefe  equal  fmall  diftanees  fuccei- 
lively,  it  would  be  parallel,  for  vn  is  equal 
to  c  #,  and  fo  on  ;  and  at  laid  it  would  co¬ 
incide  with  ab,  and  not  cut  it.  Therefore, 
the  internal  angle  dcb  is  equal  to  the  ex¬ 
ternal,  and  oppofite  kdi,  (fuppofing  DC 
to  be  prolonged  to  k)  becaufe  they  would 
be  the  lame  angle  ;  and  the  alternate  angles 
gdc,  dcb,  would  be  equal,  as  being  now 
the  vertical  angles  dcb  and  fcl  ;  and  the 
interior  angles,  idc  coinciding  with  bcl 
and  bcd  with  idk,  would,  by  propofition 
the  1 3th,  be  equal  to  two  right  angles ; 
and  any  line  parallel  to  ab  would  be  pa¬ 
rallel  to  hi,  prop.  30th.  On  feparating 
the  liraight  ldrips  again,  it  would  appear, 
that  if  the  alternate  angles  be  equal,  the 
exterior  equal  to  the  interior  and  oppofite, 

/  N 

and  both  interior  equal  to  two  right  angles, 

E  4  the 
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the  lines  would  keep  parallel,  and  if  any 
of  thefe  circumftances  change,  the  angles 
would  not  be  parallel,  for  the  lines  formr 
ing  the  equal  angles,  would  become  un¬ 
equal. 


x> 


F 


A  courfe  of  experiments  on  parallel  lines 
may  begin  in  a  manner  different  ftill.  Mr. 
Ludlam  propofes  to  demonftrate  the  equa¬ 
lity  of  the  alternate  angles,  for  which  alone 
the  1 2th  axiom  is  needed,  by  the  following 

experiment,  which  he  mifcalls  an  axiom. 

» 

T’wo  flraight  lines ,  meeting  in  a  point ,  are 
not  both  parallel  to  a  third  line.  For,  lays 
he,  if  agh  be  not  equal  to  ghd  (the  al¬ 
ternate  angle)  one  muff;  be  greater  ;  let 


agh 
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ag  ii  be  the  greater.  At  the  point  g,  make 
jgh  equal  to  ghd,  (by  prop.  23.  I.)  then 
jg  is  parallel  to  cd  by  27.  I.  But  by  fupp, 
ag  is  alfo  parallel  to  cd,  therefore  ag  and 
ig,  meeting  in  a  point  at  g,  are  both 
parallel  to  cd,  which  is  impoffible  by  the 
axiom,  (i.  e.  it  will  be  found  fo  upon  trial.) 

Rudim ,  p.  144. 

This  is  perfectly  fatisfadtory.  In  a  word, 
when  we  come  to  reflect  upon  our  percep¬ 
tions,  we  difcoyer  a  conftant  equality  of 
diftance,  or  the  impoffibility  of  their  meet¬ 
ing  to  be  a  charadter  of  parallel  lines ;  but 
this  is  not  fufficient,  for  we  muft  have  a 
meafure  of  this  equality  ;  and  by  continu¬ 
ing  our  attention  a  ftep  further,  we  per¬ 
ceive  that  this  meafure  may  be  either  the 
equality  of  lines  making  equal  interior  an¬ 
gles  with  one  of  the  parallel  lines,  or  what 
is  a  particular  cafe  of  the  fame  refult,  the 
equality  of  lines  falling  at  right  angles  upon 

the 
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the  infide  of  parallel  lines.  I  have  no  other 
reafon  for  preferring  either  of  thefe  mea- 
fures,  than  that  it  feems  to  be  the  firft  ac¬ 
curate  refult  we  arrive  at  in  confidering 
parallel  lines.  Any  other  clear  inference 
from  manual  or  mental  experiments,  will 
afford  an  equally  firm  bafe  for  the  reafon- 
mg ;  and  any  of  the  firft  properties  attri¬ 
buted  by  Euclid  to  parallel  lines,  may  be 
employed  for  this  purpofe.  They  are  all 
about  equally  diftant  from  our  previous 
knowledge,  and  all  may  with  nearly  equal 
eafe,  be  proved  by  experiment.  In  Eu¬ 
clid’s  Elements,  the  truth  feems  to  me  to 
be  fo  frequently  cbfcured  by  demonftra- 
tion,  and  fo  much  difguft  is  often  excited 
by  his  tedious  method  of  proceeding,  that 
were  it  not  a  violation  of  that  loyalty  which 
we  owe  to  our  mafters,  the  Greeks,  I  wiffi 
the  fhorteft  pofiible  method  might  be  fol¬ 
lowed  in  teaching  the  rudiments  of  mathe- 

f\  I  / 
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matics  by  the  help  of  fimple  fatisfa&ory 
experiments.  And  if  there  be  any  one  who 
fhould  have  learned  geometry  in  this  way, 
let  him  be  allured  that  he  holds  his  profi¬ 
ciency  by  a  firm  tenure.  In  this  fcience 
there  is  no  tranfcendental  road  ;  but  I  ima¬ 
gine  a  royal  road  might  be  {truck  out, 
though  Euclid  was  of  .a  different  opinion. 
The  fooner  too  we  quit  the  geometrical 
for  the  algebraic  method,  the  better.  Not 
only  has  algebra  all  the  general  advantages 
afcribed  to  the  ftudy  of  mathematics,  by 
Bacon  and  Locke,  but  one  peculiar  to  it- 
felf.  Not  only  66  if  the  wit  be  dull,  does 
“  the  analytic  method  fharpen  it  ;  if  too 
“  wandering,  fix  it ;  if  too  inherent  in  the 
fenfe,  abftrafl:  it  but  it  confers  the 
power  of  invention  and  combination  be¬ 
yond  any  other  ftudy  ;  in  geometry  indeed, 
compared  with  algebra,  the  mind  may  be 
faid  to  be  paffive.  The  power  of  readily 

calling 
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calling  up  poffibilities  before  the  imagina- 

*  > 

tion,  of  contrafting  them  with  realities  and 
with  one  another,  and  of  deciding  on  their 
relpeftive  merits,  appears  to  me  the  higheft 
ftate  of  perfection,  at  which  our  faculties 
can  arrive.  A  perfon,  poffeffed  of  this  ta¬ 
lent,  is  prepared  equally  to  excel  in  thought 
and  conduct ;  and  the  refources  of  his  mind 
will  be  inexhaufrible.  Now  an  acute  ob- 
lervation,  and  juft  conception  of  things 
actual,  joined  to  an  habit  of  comparing  and 
combining  them,  not  unlike  that  cafting 
about  of  the  thoughts  which  takes  place  in 
the  folution  of  algebraic  problems,  is  the 
cnlv  wav,  I  believe,  in  which  this  inefti- 
unable  talent  can  be  acquired. 

Should  it  be  objected,  that  if  we  appeal 
as  direftly  as  poffible  to  the  fenfes  in  teach¬ 
ing  the  elements  of  geometry,  we  fliall 
impair  the  power  of  abftraction,  I  anfwer, 
that  this  method  will  confer  the  power 

of 
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of  abftradtion  in  a  fuperior  degree.  The 
fenfes  will  deliver  more  diftindt  ideas  to 
the  memory ;  and  the  more  firmly  the 
memory  holds  ideas,  the  more  eafily  will 
the  imagination  and  the  judgment  be  en¬ 
abled  to  perform  their  fundtions.  Natural 
fuperiority  of  intellect  can  arife  only  from 
an  happier  organization  of  the  fenfes,  or  the 
fenforium  Now  by  exercifing  the  fenfes 

pro- 

*  Hence  the  long  2gitated  queftion  concern¬ 
ing  original  determination,  or  innate  difpofition, 

towards  any  particular  purfuit,  may  be  decided  with 

• 

perfect  precifion.  That  the  fmalleft  tendency  towards 
mathematics,  poetry,  &c.  exifts  at  the  time  of  birth, 
is  a  chimasra  too  abfurd  to  be  ferioufiy  combated  now. 
It  is  fufficient  to  obferve  an  infant,  or  to  be  acquainted 
with  the  origin  of  ideas,  to  difmifs  from  the  mind  this 
iuggeftion  of  ignorance  and  indolence.  Befides,  why 
are  not  geniufes  for  arts  or  fciences  born  among  fa- 
vages,  as  frequently  as  in  nations  where  thefe  arts  and 
fciences  flourifh  ?  If  thefe  germs  of  particular  talents  pre- 

exift 
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properly  during  the  firft  period  of  life,  we 
may  make  up,  by  continued  attention,  for 
their  deficiency  of  original  acutenefs.  And 
where  nature  has  beftowed  her  nobleft 
gifts,  iuperior  powers  of  perception,  reten¬ 
tion,  and  combination,  we  fhall  thus  turn 

i 

them  to  the  beft  poffible  advantage* 

Should 

cxift  in  the  mind,  we  might  expect  to  fee  them  oc- 
cafionally  vegetate,  and  at  length  produce  fruit,  inde¬ 
pendently  of  the  ftate  of  fociety  ;  but  we  fee  evidently, 
that  particular  eminence  is  always  engrafted  upon  gene¬ 
ral  talents,  often  at  a  late  period  in  life,  and  in  no  cafe 
the  fpontaneous  produce  of  the  intellect. — A  peculiar 
organization,  however,  may  be  confidered  in  one  fenfc 
as  an  original  determination  towards  a  particular  pur- 
fuit*  Thus  a  peculiar  organization  of  the  ear,  which 
perhaps  experiment  would  fhew  to  be  only  a  quicker 
fenfe  of  hearing,,  and  fo  to  differ  in  degree,  not  in 
kind,  difpofes  to  inftrumental  mufic :  A  good  ear 
with  an  agreeable  voice  to  vocal  mufic  alfo.  A  well- 
organized  and  very  pliant  hand  may  determine  to  oc¬ 
cupation? 
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Should  thefe  reflections  be  juft,  and 
fhould  it  alfo  be  admitted,  that  in  demon- 
ftrative  realbning,  we  proceed  purely  by 
experiments,  as  will,  I  hope,  hardly  now 
be  doubted  ;  it  would  be  advantageous,  in 
order  to  beftow  the  habit  of  obferving  with 
attention,  to  conftrudl  a  geometrical  ap- 

cupations  requiring  manual  dexterity.  In  powers  of  vo¬ 
ciferation  a  man,  to  the  annoyance  of  his  neighbours, 
often  feels  a  vocation  to  become  an  orator. — The  rela¬ 
tive  ftru&ure  of  the  organ,  by  which  we  combine  ideas, 
feems  to  be  in  every  refpe£t  independant  of  thofe  by 
which  we  receive  them.  Though  the  eye  or  ear  be  well 
or  ill  organized,  it  does  not  follow  that  the  brain  fhalt 
be  well  or  ill  organized.  And  to  the  combining  as 
well  as  the  retaining  faculty,  it  feems  perfectly  indif¬ 
ferent,  what  fort  of  ideas  it  has  prefented  to  it  ;  whe¬ 
ther  of  founds,  colours,  mathematical,  poetical,  or 
any  other.  Except  therefore  thofe  purfuits,  which 
are  immediately  connected  with  external  organization, 
we  cannot  be  faid,  in  any  fen fe  whatever,  to  receive 

from  nature  any  particular  determination. 

\ 

I  paratus. 
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paratus,  which  might  be  employed  in  thd 
early  part  of  education.  Should  fuch  an 
apparatus  be  prefented  to  children,  with¬ 
out  any  of  the  forbidding  airs  of  pedantry,- 

f 

I  imagine  that  in  this  mode  of  ftudying  geo¬ 
metry,  they  would  find  no  lefs  relief  than 
improvement ;  they  would  find  at  lead: 
employment  for  their  fenfes ;  and  every 
tiling  we  can  obferve  in  children,  conlpires 
with  every  thing  we  know  of  the  human  un- 
derflanding,  to  fhew  that  nature  intended  us 
during  the  fir  ft  period  of  life,  to  be  chiefly 
employed  in  exercifing  them.  The  foul 
of  a  child,  (from  his  earlieft  infancy,  when 
he  will  always,  while  awake,  be  obferved 
to  be  colleftina;  ideas,  bv  his  hands  and 

O  7  J 

eyes  in  particular,)  may  be  faid  effentially 
to  refide  in  his  fenfes.  At  a  riper  age 
the  combination  of  thefe  ideas  engag-es  a 

tD  iD 

confiderable  fliare  of  attention  ;  and  at  an 
advanced  age,  when  the  fenfes  are  blunted, 

the 
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the  exercife  of  the  internal  faculties  will 
ftill  more  occupy  a  mind  previoufly  well 
ftored. 

But  according  to  the  modern  practice  of 
education,  inftead  of  fuffering  children  to 
follow  the  aftive  tendency  of  their  nature,  or 
gently  direfling  it,  we  forcibly  debar  them 
from  the  exercife  of  the  fenfes,  and  con¬ 
demn  them  to  the  horrible  drudgery  of 
learning  by  rote,  the  conceits  of  a  tribe  of 
fophifts  and  femi-barbarians,  to  whom  it 
is  no  reproach  not  to  have  entertained  juft 
ideas  either  concerning  words  or  things* 
Next  to  aflual  blind-folding  and  muffling, 
to  oblige  children  to  learn  the  terms  in 
which  thefe  conceits  are  couched,  is  the 
happieft  contrivance  imaginable,  for  keep¬ 
ing  their  minds  unfurnifhed ;  by  long  con¬ 
tinuance  of  fedentary  confinement,  we  hold 
the  perceptive  faculties,  as  much  as  poffi- 
ble,  in  a  ftate  of  perfefl  inaction ;  at  the 

F  fame 
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fame  time  we  employ  the  orgaiis  of  fpeech  in 
pronouncing,  and  the  memory  in  retaining, 
none  but  founds  infignificant ;  fo  that  from 
the  commencement  of  a  liberal  education, 
one  might  be  led  to  conclude,  that  the  fol¬ 
lowing  is  the  only  fentence,  ever  written  by 
Mr.  Locke,  of  which  his  countrymen  have 
attempted  an  application ;  if  it  were 
“  worth  while,  no  doubt  a  child  might  be 
66  fo  ordered,  as  to  have  but  a  very  few, 
even  of  the  ordinary  ideas,  till  he  were 
6 6  grown  up  to  a  man  and  that  nothing 
might  be  wanting  to  fatisfy  us,  that  our 
apparent  cruelty  is  real  kindnefs ,  it  has 
been  clearly  proved,  that  the  principal 
rules  laid  down  in  Cur  grammars  are  falfe, 

and  the  exceptions  groundlefs !  Let  the 

/ 

moralift,  when  he  has  verified  this  fa£t 
in  the  writings  of  Mr.  Tooke,  and  his  fel¬ 
low  labourers  in  the  philosophy  of  lan¬ 
guage,  determine  whether  it  be  an  aft  of 

greater 
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greater  humanity,  to  preferve  the  Africans 
from  llavery,  or  deliver  children  from. 
grammar  ** 

The 

*  Thanks  to  Mrs.  Barbauld,  who  has  entitled 
herfelf  to  the  everlafting  gratitude  of  parents  and  chil¬ 
dren,  one  great  point  in  education  has  already  been 
gained  :  as  long  as  the  fuperintendance  of  the  mother 
lafts,  books  calculated  to  improve  them  in  every  re- 
fpedt,  are  now  commonly  put  into  the  hands  of  chil¬ 
dren.  Thefe  books  are  equally  intelligible  and  amufingi 
But  no  fooner  have  the  boys  eroded  the  threfhold 
of  the  grammar  fchool,  than  they  experience  the  mod 
dreadful  reverfe.  And  during  a  great  part  of  their 
continuance  at  fchool,  they  are  fubje&ed  to  the  moll 
exquifite  mental  torturfe  that  can  well  be  devifed.  The 
following  untranflatable  character,  by  Valckenaer* 
[Obferv.  ad  Orig.  Grsc.  p.  4.)  may  ferve  to  fliew  how- 
much  boys  are  likely  to  fuffer,  and  how  much  togain^ 
while  they  are  toiling  through  their  Greek  grammar  : 
and  no  one  will  accufe  Valckenaer  of  rating  the  know¬ 
ledge  of  the  Greek  language  below  its  value. — “  Re- 
centiorum  grammatics,  ut  Vocantur,  Grscs  ad  prima 
lingua  rudimenta  facili  methodo  difeenda  vix  ac  ne  vix 

F  a  quidei# 
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The  illuftrations  already  given,  would, 
I  prefume,  enable  the  moft  inexperienced 

J  P  fry  *  w  i  ■  t  vs1  •*  -  . 

reader  in  other  cafes,  to  difeern  the  refults 
of  experiment  upon  which  mathematical 
reafoning  mu  ft  always  proceed.  But  fo 

quidem  accommodate,  regulis  ineptis,  tortu- 

,  '  \  V  J  ■"  > 

OSIS  ANOMALIARUM  TRICIS,  ET  VANORUM  AC 
NUGANTIUM  HOMINUM  SPINOSIS  DELIRAMENTIS 
funt  refertiffimae.”  Our  Latin  grammars  are,  I  prefume, 
little  lefs  plentifully  provided  than  our  Greek  with 
FALSE  AND  FOOLISH  RULES,  PERPLEXING  EXCEP¬ 
TIONS  AND  THE  DISGUSTING  RAVINGS  OF  VAIN 

# 

and  empty  triflers.  I,  who  believe  in  the  im- 
prefcriptible  right  of  boys  and  girls  to  a  good  educa¬ 
tion,  think  parents  in  confcience  bound  to  exert  them- 
felves  ilrenuoufly,  in  order  that  children  be  taught 
fomething  very  different  from  thefe  odious  fubtleties. 
One  thing  they  may  reckon  upon  as  certain,  that 
though  occafionally  a  degree  of  attention  may  be  re- 
quifite  beyond  what  a  child  will  chearfully  bellow, 
yet  if  education  goes  on,  upon  the  whole,  unplea- 
lantly,  it  is  ill-condudled.  Children  commonly  ac¬ 
quire  ideas  with  pleafure,  and  pride  themfelves  in  the 
/ .  ‘ 

aoquifition. 


much 


much  has  been  written  concerning  the  5th 
definition  of  the  5th  book,  that  I  may  be 

permitted  to  add  a  few  obfervations  upon 

-  -  -  —  - *  *  •*  .  . 

this  particular  difficulty.  The  terms  of 
this  definition  fo  exaftly  referable  the  terms 
in  which  “  every  curious  nojlrum  and  choice 
“  receipt ”  is  delivered,  that  one  may  won¬ 
der  how  Mr.  Harris  himfelf  could  fail  to 
perceive,  in  this  inftance  at  lead:,  that  ma¬ 
thematical  reafoning  is  founded  upon  ex¬ 
periment  or  experience,  which,  as  he  juftly 
obferves,  is  no  more  than  “  the  refult  of 
many  repeated  experiments.”  The  firft 
of  four  magnitudes,  we  are  told  in  this  de¬ 
finition,  has  the  fame  ratio  to  the  fecond, 
that  the  third  has  to  the  fourth,  when  any 
equimultiples  of  the  firft  and  third  being 

-  "  '  v  -  •  I  ‘  j  *  •  . 

taken ,  and  any  equimultiples  whatever  of 
the  fecond  and  fourth,  if  when  the  muh 
tiple  of  the  firft  is  lefs  than  that  of  the  fe¬ 
cond,  the  multiple  of  the  third  is  lefs  than, 

::  rr  F  3  the 
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the  multiple  of  the  fourth,  if  when  equal, 
equal ;  and  if  when  greater,  greater,  I 
know  not  how  it  is  pofiible  more  direftly 
to  appeal  to  experiment,  than  firft  to  tell 
.us  to  double  certain  magnitudes  upon  them- 
felves  as  often  as  we  pleafe,  and  then  to 
obferve  whether  the  firft  and  third  haying 
been  fo  doubled  upon  themfelves  an  equal 
number  of  times  relpedtively,  exceed  or 
equal  the  fecond  and  fourth  treated  in  the 
fame  manner,  or  fall  fhort  of  them. 

Euclid’s  definition  is  doubtlefs  embar- 
raffing ;  beginners  do  not  eafily  catch  the 
fenfe ;  befides  the  new  terms  it  contains, 
and  the  neceflity  it  impoles  of  transferring 
the  attention  to  alternate  magnitudes,  it  in¬ 
volves  another  confiderable  difficulty.  It 
expreffes  a  refult  which  fcarce  any  begins 
irer  will  be  able  to  draw  from  the  review 
of  his  experience.  And  yet  it  is  abfolutely 
neceffary,  that  before  he  proceeds,  he 

fhpuld 
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fhould  be  fatisfied  of  its  truth.  It  has  been 
idly  obferved,  that  though  no  fuch  thing 
as  a  circle  or  ftraight  line  fhould  exift,  our 
reafoning  concerning  them  would  be  equal¬ 
ly  valid.  But  did  not  our  fenfes  apprize 
us  of  their  exiftence,  and  enable  us  to  dif- 
cover  their  properties,  it  is  very  certain 
that  v/e  fhould  never  have  reafoned  at  all 
concerning  them.  Every  definition 9  as  they 
are  perhaps  not  happily  termed,  either  ex- 
preffes  an  objedt  that  lies  immediately  with¬ 
in  the  fphere,  and  can  be  recognized  by  a 
fingle  application,  of  the  fenfes ;  or  elfe  a 
refult  which  requires  feveral  fucceffive  ap¬ 
plications  of  the  fenfes.  In  the  firft  cafe 
the  objedl,  if  not  already  well  known, 
muft  be  exhibited  ;  in  the  fecond,  we  mull: 
make  fucceffive  appeals  to  the  fenfes.  In 
order  “  to  underhand  Euclid’s  fifth  definiti- 
on,  fays  Mr.Ludlam,  inftances  of  its  applica- 

F  4  tion 
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tion  in  particular  cafes  mu  ft  be  given  *.,f 
The  refult,  defcribed  in  the  definition,  was 
probably  deduced  by  its  author  from  a  train 
of  mental  experiments,  which  he  omitted 
to  fet  down,  as  Sir  Ifaac  Newton  has  fome- 
times  done.  Every  commentator  has  la¬ 
boured  to  fupply  thefe  refledtions  or  ex¬ 
periments.  And  this  muft  be  done  by  the 
teacher,  for  there  will  be  few  beginners 
fagacious  enough  to  deduce  it  for  them- 
felves. 


*  P.  167.  In  another  paffage,  however,  the  fame 
author  fets  out  with  this  grofs  miftake.  “  The  buli- 
nefs  of  fcience,  fays  he,  is  from  a  few  general  prin- 
“  ciples,  to  draw  a  great  number  of  particular  con- 
clufions.”  Mr.  Ludlam’s  book  having,  in  the 
courfe  of  a  few  years,  come  to  a  third  edition,  muff 
have  been  put  into  the  hands  of  many  young  people  ; 
and  one  may,  on  this  account,  lament  the  more  that 
his  notions  are  fo  confufed  as  they  often  appear  to 
he. 


The 
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The  difficulty  may  be  eafily  overcome : 
let  us  recollect,  that  the  only  way  of  ex¬ 
plaining  words  denoting  fimple  percepti¬ 
ons,  is  to  excite  thofe  limple  perceptions  ; 
and  again,  that  the  only  way  of  explaining 
general  terms,  is  to  enumerate  the  figns  of 

O  7  O 

thofe  fimple  perceptions  which  the  general 
term  comprehends  ;  and  then,  if  neceffary, 
to  explain  the  fimple  terms,  by  fhewing 

the  correfponding  objects.  Now  propor - 

% 

tion  fignifies  a  feries  of  fimple  perceptions. 
Upon  applying  a  meafure  to  two  diftant  ob¬ 
jects,  and  finding  one  'to  be  ten  times  as 
tall  as  the  other,  we  fay  that  the  height 
of  A  lias  to  that  of  b,  the  proportion  of  ten 
to  one ;  and  with  refpeCt  to  height,  we 
confider  b  as  the  tenth  portion  of  a.  But 
proportion  is  ufed  to  exprefs  a  more  indi¬ 
rect  and  complicated'  comparifon  of  quan¬ 
tities,  when  we  can  neither  bring  them 
together,  nor  meafure  them  feparately. 

Thus 
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Thus  when  of  two  perfons  varying  in  fizc 
and  feature,  I  fay  of  one  (a)  that  he  is  as 
fat  as  another  (b),  I  may  not  mean  that  the 
weight  of  a’s  fat  equals  the  weight  of  b’s 
fat :  but  that  if  the  bones  and  mufcles  of  A 
are  half  as  heavy  as  the  bones  and  mufcles  of 
B,  the  fat  of  a  fhall  be  half  as  heavy  as 
that  of  b.  If  Britain  among  eight  millions 
of  inhabitants,  have  200  perfons  eminent 
,  in  fcience  and  letters ;  and  France,  with 
25  millions  of  inhabitants,  have  625  per- 
Ions  equally  eminent  in  fcience  and  letters, 
then  the  Englifh,  you  would  fay,  is  as 
learned  and  fcientific  a  nation  as  the  French. 
And  for  the  refult  of  this  indirect  kind  of 
Companion,  we  ule  the  term  proportion  *  ; 

and 

*  For  want  of  being  acquainted  with  the  analyfis  of 
terms,  which  indeed  in  the  extent  to  which  it  has  been 
lately  carried,  may  be  conlidered  as  a  new  fpecies  of 
knowledge.  Dr.  Price,  I  think,  has  maintained,  that 

the 
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mid  whenever  we  find  four  magnitudes, 
of  which  we  perceive  one  to  be  exactly  as 
great,  when  compared  with  the  fecond,  as 
the  third  is  when  compared  to  the  fourth, 
we  exprefs  this  obfervation,  by  faying,  that 
the  firft  has  to  the  fecond,  the  fame  ratio 
that  the  third  has  to  the  fourth.  With 
reipedt  to  numbers,  when  according  to 

Euclid’s 


the  idea  of  proportion  is  derived  from  the  under  Handing, 
and  not  from  the  fenfes.  He  might  as  well  have  main¬ 
tained,  that  the  ideas  of  a ,  h,  c,  as  ufed  in  algebraic 
equations,  are  derived  from  the  underftanding,  and 
jiot  the  fenfes.  Abftra&  terms  partake  very  much  of 
the  nature  of  algebraic  terms,  and  if  Dr.  Price  had 
happened  to  view  them  in  this  light,  he  muft  have 
feen  his  error.  The  higbeft  and  moft  perfedt  abftrac- 
tion  is  exhibited  in  the  terms  of  algebra.  To  many 
abftradl  words  of  common  language,  fomewhat  of  their 
individual  corporeal  fignification  adheres ;  and  even 
when  this  is  quite  loft,  they  can  only  reprefent  a  cer¬ 
tain  fort  or  number  of  ideas,  which  being  in  fre¬ 
quent 
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Euclid’s  20th  definition  of  book  the  jthT 
the  firft  number  is  the  lame  multiple,  or 
part  of  the  fecond,  as  the  third  is  of  the 
fourth ;  we  lay,  that  the  firft  bears  the 
fame  proportion  to  the  fecond,  that  the 

\  V 

third  bears  to  the  fourth.  In  making  ex¬ 
periments  upon  any  four  magnitudes,  of 
which  we  perceive  the  firft  to  be  exactly 
as  great,  when  compared  to  the  fecond,  as 
the  third  compared  to  the  fourth  ;  we  Ihali 


qucnt  demand,  it  is  convenient  to  have  ready  bundled 
up  for  exchange  in  converfation,  to  fave  the  trouble 
of  counting  them  out,  one  by  one.  In  algebra  the 
’fig ns  are  arbitrary  ;  and  hence  their  force  is  perfectly 
clear.  The  fenfe  is  not  obfeured  by  the  intrufion  of 
any  collateral  fignificatiori,  nor  do  we  pre-fuppofe 
that  knowledge  of  the  import  of  the  terms,  which  often 


with  refpect  to  complex  terms,  does  not  exift,  but 
affign  it  precifely  beforehand. 

Mr.  Ludlam  informs  his  readers,  Ci  that  the  idea  of 
ratio  is  a  fimple  idea,5"  p.  x66.  Such  is  his  appre- 
henfion  of  the  nature  of  terras. 


%> 

find 
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find,  that  when  we  double  the  firft  and 
third  upon  themfelves  any  equal  number 
of  times,  they  will  for  ever  be  refpeftively 
as  great,  when  compared  to  the  fecond  and 
fourth,  either  remaining  as  at  firft,  or  alfo 
doubled  upon  themfelves  any  equal  number 
of  times  ;  fo  that  having  clearly  conceived 
this  by  the  help  of  trials  upon  various  mag¬ 
nitudes,  we  fhall  be  allured,  that  if  the 
firft  and  third  of  four  magnitudes,  be  taken 
any  equal  number  of  times,  and  the  mag¬ 
nitudes  thence  relulting  lhall  not  be  exaftly 
as  great,  when  refpectively  compared  to 
the  fecond  and  fourth,  or  their  equimul¬ 
tiples,  the  one  as  the  other,  then  the  ori¬ 
ginal  four  magnitudes  cannot  have  been 
exactly  as  great,  the  firft  compared  to  the 
fecond,  as  the  third  compared  to  the  fourth. 
From  this  conftant  correlpondence  in  the 
increafe  of  proportional  magnitudes,  it  will 
appear,  upon  due  confideration,  that  what- 


ever 
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ever  equimultiples  be  taken  as  aforefaicf* 
the  firft  multiple  will  be,  when  compared 

with  the  fecond,  what  the  third  is  when 

•  /  4 

compared  with  the  fourth 

i 

Con- 


#  Under  the  title  of  <c  A  Demovf  ration  of  the  $th 
Def .  B.  F.  of  Euclid f  Mr.  Robertfon,  public  Lec¬ 
turer  in  Geometry  at  Oxford,  has  proved  by  a  very 
ingenious  train  of  experiments,  the  truth  of  the  refult 
affumed  by  Euclid.  He  fhews,  that  if  we  have  four 
magnitudes,  the  firft  being  to  the  fecond  as  the  third 
to  a  magnitude  lefs  than  the  fourth,  (for  inftance,  6* 
4,  9,  7,)  then  it  is  pofiible  to  take  certain  equimulti¬ 
ples  of  the  firft  and  third,  and  certain  equimultiples 
of  the  fecond  and  fourth,  fuch,  that  the  multiple  of 
the  firft  fhall  be  greater  than  that  of  the  fecond,  but 
the  multiple  of  the  third  not  greater  than  that  of  the 
fourth.  Thus : 

(6x6=)  36  (8x4=)  32  (6x9=)  54  (8x7=;  56 ; 
Again  he  fhews,  that  if  the  firft  be  to  the  fecond,  as 
the  third  is  to  a  magnitude  greater  than  the  fourth* 
then  certain  equimultiples  can  be  taken  of  the  fir  ft 
and  third,  and  certain  equimultiples  of  the  fecond  and 

fourth  j 
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Concerning  the  language  ufed  in  defcrib- 
ing  proportion,  there  prevails  an  erroneous 
notion.  Sir  Ifaac  Newton  has  tranfmitted 
it  to  the  writers  of  compendiums  of  ma¬ 
thematics  and  natural  philofophy ;  it  re¬ 
flects 


fourth  ;  fuch,  that  the  multiple  of  the  firft  fhall  be  lefs 
than  the  multiple  of  the  fecond,  but  the  multiple  of 
the  third  not  lefs  than  the  multiple  of  the  fourth. 
Thus,  to  illuftrate  the  fenfe  of  this  proportion  alfc> 

« 

by  an  arithmetical  example,  take  6,  4,  9,  5,  and  re¬ 
peat  the  alternate  numbers  the  fame  number  of  times. 
Let  (6x3  =  )  18(4x5=}  20(9x3=}  27  (5x5=}  25; 

1 

the  magnitudes,  being  doubled  upon  themfelves,  in- 
creafe  fo,  that  when  the  4th  is  lefs  when  compared 
with  the  3d,  than  the  2d  when  compared  with  the  iff, 
the  multiple  of  the  2d  comes  to  exceed  or  equal  that 
of  the  1  ft,  when  that  of  the  4th  is  lefs  than  that  of  the 
3d,  and  v.v.  when  the  4th  is  greater  compared  the 
3d,  than  the  2d  with  the  ift. 

By  taking  different  pieces  of  tape,  of  which  the  4th 
is  made  firft  greater  and  then  lefs,  when  compared  to 
the  3d,  than  the  2d  when  compared  to  the  ift  ;  a  boy 

•  .  L-  ' 

l  wilf 
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So 

fpects  the  meaning  of  the  word  as.  The 
truth  is,  as  has  no  peculiar  lignification  aS 
has  generally  been  afferted  after  him.  It 
may  always  be  exchanged  for  ity  thaty 
what ,  or,  that  which  ^  alike  in  common 
and  philofophical  difcourfe.  Thus,  New- 

will  Toon  perceive,  that  by  being  doubled  itfelf,  while 
the  reft  are  alfo  doubled  upon  themfelves  in  the  man¬ 
ner  directed  by  Euclid ;  this  4th  will  be  at  Tome  pe¬ 
riod  of  its  multiplication,  equal  to  the  3d,  or  lefs,  01* 
greater,  when  the  multiple  of  the  2d  is  not  equal,  or 
greater,  or  lefs,  than  that  of  the  firft.  By  this  exer- 
cife  he  will  catch  the  point  of  view,  under  which  to 
confider  the  proportion  of  magnitudes  accurately* 
The  appearance  of  abftrufenefs,  which  is  fo  repul- 
five  to  beginners,  arifes  folely  from  their  having  been 
unaccuftomed  to  compare  magnitudes  with  attention 
in  this  way.  The  idea  of  teaching  the  elements  of 
geometry  by  lengths  of  tape,  may  feem  ridiculous  ; 
but  I  fufpedl,  that  thofe  who  are  accuftomed  to  give 
inftru&ion  in  this  part  of  the  fcience,  are  not  entitled 
by  their  experience  of  the  fuccefs  of  the  ufual  method 
to  be  fcornful. 

ton. 
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ton  is  to  other  philofophers ,  as  Homer  is  to 
other  poets  ;  or  what  Homer  is  to  other  poets , 
Newton  is  to  other  philofophers ,  viz .  the 
greatefi  of  all ,  So  in  ftating  proportions, 
as  3  is  to  4,  as  9  is  to  12,  or  3  is  to  4, 
what  9  is  to  12;  and  a  is  to  b  inverfely  or 
reciprocally,  what  c  is  to  d  ;  and  ds  or  what 
fhortly  exprefs  as  much  greater  or  lefs  than , 
or  equal  to.  See  the  Enzoc  fe^,  p.  283,  and 
the  following  pages,  where  the  article  or 
conjunction  as ,  is  fo  far  explained,  though 
its  original  corporeal  fenfe  is  not  given. 


IIL 

Mr.  Locke  defines  knowledge  to  be  the 
perception  of  the  connexion  and  agreement ,  or 
difagreement  and  repugnancy ,  of  any  of  our 
ideas .  In  this  alone,  fays  he,  it  confifts. 
“  Where  this  perception  is,  there  is  know* 
ledge  ;  and  where  it  is  not,  there,  though 

G 
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we  may  fancy,  guefs  or  believe,  yet  we 
always  come  fhort  of  knowledge ;  for, 
when  we  know  that  white  is  not  black ,  what 
do  we  elfe  than  perceive,  that  thefe  two 
ideas  do  not  agree  ?”  He  goes  on,  through 
the  firfi:  chapter  of  his  fourth  book,  to  il- 
luftrate  his  definition.  But  his  definition 

V  »  \ 

appears  to  me  far  from  happy,  and  his  com¬ 
mentary  far  from  fatisfa&ory.  It  would 
perhaps  have  {pared  him  fome  unneceflary 
words  and  vain  diftinffions,  if,  as  know¬ 
ledge  arifes  from  the  perceptions  of  fenfe, 
he  had  made  it  to  confift  in  the  confci- 
oufnefs  of  thofe  perceptions  ;  but  I  fufpe£t 
his  favourite  example  of  the  equality  of  the 
three  angles  of  a  triangle  to  two  right  an¬ 
gles,  which  he  alfo  produces  upon  this  oc- 
rafion,  led  him  to  adopt  expreffions  not 
fufficiently  compreheniive.  When  he  ob- 
ferved,  B.  II.  ch.  i.  §.  19.  that  66  it  is  the 
“  affectation  of  knowing  beyond  what  we 
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*s  perceive ,  that  makes  fo  much  ufelefs  noife 
and  difpute  in  the  world  he  feems  to 
give  his  lan&ion  to  the  mod  fimple  and  fa- 
tisfaftory  defcription  of  knowledge ,  that  can 
be  comprehended  in  a  few  words. 

In  the  next  chapter,  Mr.  Locke  treats 
of  the  degrees  of  knowledge  :  of  thefe  he 
enumerates  the  intuitive ,  the  demonjlrative , 
and  towards  the  end,  with  fome  hefitation, 
as  if  confcious  of  inconfiftency,  he  men¬ 
tions  the  fenjitive  knowledge  of  particular 
exiftence  *.  The  intuitive  he  makes  to 
coniift  in  the  immediate  perception  of  the 
agreement  or  disagreement  between  two 

#  It  is  evident,  that  if  we  perceive  only  ideas,  we 
can  have  no  perception  of  particular  exiftence.  Mr. 
Locke’s  embarraft'ment  proceeds  from  one  or  both  of 
thefe  caufes:  I.  He  feems  defirous  to  explain  the  me- 
chanifm  of  thinking  ;  and  2.  To  give  fuch  an  expla¬ 
nation,  as  fhall  comprehend  both  memory  and  per¬ 
ception  ;  hence  he  talks  only  of  the  perception  and 
comparifon  of  ideas. 

G  z  ideas, 
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Ideas,  without  the  intervention  of  any 
other.  44  Demonftrative  knowledge,”  he 

'**  •*  *  *  ^  '•  '  *  f )  u  ■■ 

goes  on  to  obferve,  44  is  where  the  mind 
66  perceives  the  agreement,  or  difagreement, 

44  of  any  ideas,  but  not  immediately.” 

44  The  reafon,”  he  foon  afterwards  adds, 

*  ^  j  Jjl  /  -  ‘  ,  i  .  »  t  \  r  ■  - 

44  why  the  mind  cannot  always  perceive 
44  prefently,”  (i.  e.  at  once)  44  the  agree- 
44  ment  or  difagreement  of  two  ideas  is, 

44  becaufe  thofe  ideas,  concerning  whofe 
44  agreement  or  difagreement  the  enquiry 
44  is  made,  cannot  by  the  mind  be  fo  put 
44  together  as  to  fhew  it  *.  In  this  cafe 
44  then,  when  the  mind  cannot  fo  bring 

*  Would  it  not  be  more  Ample  to  fay,  that  we  can¬ 
not  contrive  any  Tingle  experiment,  which  fhall  ex- 
hibit  the  refult  in  queftion  ?  Thus  we  cannot  fhew 
at  once,  the  equality  of  the  angles  of  a  triangle  to  two 
right  angles.  Whether  the  mind  can  or  cannot  bring 
the  ideas  together,  depends  entirely  on  the  power  of 
the  eye. 

’  ;  44  its-  ' 
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**  its  ideas  together,  as  by  their  immediate 
u  companion,  and  as  it  were,  juxtapofition, 

9 

66  or  application  to  one  another,  to  per- 
6i  ceive  their  agreement  or  difagreement, 
“  it  is  fain,  by  the  intervention  of  other 
u  ideas  .  •  .  to  difcover  the  agreement  or 
tc  difagreement,  which  it  fearches  ;  and  this 
tc  is  what  we  call  reafoning.  Thus  the  mind 
“  being  willing  to  know  the  agreement 
or  difagreement  in  bignefs,  between  the 
“  three  angles  of  a  triangle  and  two  right 
“  ones,  cannot  by  an  immediate  view  and 
“  comparing  them,  do  it :  becaufe  the  three 
ic  angles  of  a  triangle  cannot  be  brought  at 
•c  once,  and  be  compared  with  any  one  or  two 

<c  angles ;  and  fo  of  this  the  mind  has  no 

»v 

“  immediate,  no  intuitive  knowledge.  In 
“  this  cafe  the  mind  is  fain  to  find  out  fome 
“  other  angles,  to  which  the  three  angles 
“  of  a  triangle  have  an  equality  ;  and  find- 
u  ingthofe  equal  to  two  right  ones,  comes 
“  to  know  their  equality  to  two  right  ones. 

G  3  “  Thofe 
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*  '  *  >  '  t  * 

44  Thofe  intervening  ideas,  which  ferve  to 
44  fhew  the  agreement  of  any  two  others 

are  called  proofs ,  and  where  the  agree- 

*  *  > 

ment  or  difagreement  is  by  this  means 
plainly  and  clearly  perceived,  it  is  called 
44  IDemonf  ration (B.  iv.  ch.  ii.  §.  2.) 

In  §.  7,  he  gives  this  defcription  of  the 
procefs  of  demonftrative  reafoning.  44  In 
44  every  fep  reafon  makes  in  demonftrative 
44  knowledge,  there  is  an  intuitive  know- 
44  ledge  of  that  agreement  or  difagreement 

•  +  *0  «  y  ^ 

64  it  leeks  with  the  next  intermediate  idea 
44  which  it  tiles,  as  a  proof.  For  if  it  were 

K  **  **  •  r 

46  not  fo,  that  yet  would  need  a  proof ; 
44  lince  without  the  perception  of  fuch 

tr  T  *  v  ,  t 

44  agreement  or  difagreement  there  is  no 

r  **.  »  •  »  .-(•  .  x  *  t  * 

44  knowledge  produced  ;  if  it  be  perceived 

f  0 

44  by  itfelf,  it  is  intuitive  knowledge  :  if  it 
44  cannot  be  perceived  by  itlelf,  there  is 
44  need  of  fome  intervening  idea,  as  a 
44  common  mealure  to  fhew  their  agree- 
44  meat  or  difagreement.  By  which  it  is 
1  44  plain 
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<fi  plain,  that  every  ftep  in  reafoning  that 
“  produces  knowledge,  has  intuitive  cer- 
“  tainty.” 

There  is  only  a  flight  difference  in  terms 
between  this  theory  and  that  which  I 
have  endeavoured  to  explain,  and  to  con¬ 
firm  by  examples.  And  this  difference  of 
terms  is  owing  to  the  independant  origin 
of  the  latter.  It  vanifhes  altogether,  as 
foon  as  it  is  obferved,  that  intuitive  and  ex¬ 
perimental  knowledge  are  one  and  the  fame 
thing.  The  reader,  I  fuppofe,  will  not  in 
this  cafe  think  it  necelfary  to  attend  to  the 
common  diftindlion  between  obfervation  and 
experiment ;  to  our  perceptions  it  is  of  no 
confequence,  whether  we  difpofe  objects 
on  purpofe  to  obferve  them,  or  are  mere 
fpectators.  The  perception  is  the  fame  by 
whatever  agency  the  obje£ts  are  p  relented 
to  the  fenfes ;  though  in  geometry,  we 
meet  with  infinitely  more  refults  of  expert* 

G  4 
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went  than  of  obfervation  for  we  go  on 
perpetually  making  experiments  and  accu¬ 
mulating  refults. 

Clear  as  it  is,  no  ufe  has,  I  believe,  yet 
been  made  of  Mr.  Locke’s  account  of  de? 
monftrative  evidence,  either  to  folve  diffi¬ 
culties  or  to  improve  the  method  of  teach¬ 
ing  in  geometry  :  the  ffiame,  however, 
will  be  divided  between  fo  many  culprits, 
and  fome  of  them  fb  illuftrious,  that  the 
fhare  of  each  will  be  exceedingly  fmall.  For 
the  fubjebt  has  not  fallen  into  the  hands  of  or¬ 
dinary  compilers  merely.  Among  the  com¬ 
mentators  uponEuclid,  one  might  enumerate 
men  of  comprehenfive  views  and  various 

*  We  have  thefe  refults  of  obfervation  in  other  paf- 
fages  of  Euclid,  befides  the  axioms  of  the  firft  book. 
The  firft,  fecond,  and  other  propofitions  of  the  fifth 
book  are  felf- evident,  that  is,  we  aftent  to  them  as 
foon  as  we  underftand  the  terms,  which  could  not 
he,  if  we  were  not  acquainted  with  appearances, 
warranting  the  refult. 


infer- 
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information ;  and  authors,  who  afpire  far 
beyond  the  commentator’s  higheft  praife, 
have  formally  difcuffed  the  nature  of  ma¬ 
thematical  evidence. 

The  great  celebrity  of  a  modern  fyftem 
of  pneumatology,  confpires  with  the  op¬ 
portunity  I  have  had  of  confulting  it,  fince 
the  beginning  of  this  eflay  was  fent  to 
the  prefs,  to  induce  me  to  alter  the  refo* 
folution  I  originally  formed,  to  avoid  the 
quotation  and  diicuflion  of  different  opini¬ 
ons.  The  author  of  this  fyftem  is  Mr. 
Kant,  Profeffor  at  Koenigfoerg  in  Pruftia. 
Mr .  Kant  has  railed  to  himlelf  throughout 
Germany,  a  reputation  fuperior  to  that  of 
Wolf,  and  at  leaft  equal  to  that  of  Leib¬ 
nitz.  Among  his  numerous  followers  he 
reckons  men  of  eminence,  who  having  firft 
violently  oppofed  his  dodlrines  have,  by  a 
franlition  not  uncommon,  become  his  zea¬ 
lous  advocates :  nor  does  that  oppoftion 

which 
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which  new  opinions  always  have  to  en¬ 
counter,  feem  to  have  ferved  any  other 
purpofe  than  to  diffufe  thofe  of  Mr.  Kant. 
They  have  already  been  publicly  taught  at 
Jena,  and  there  is  reafon  to  believe  that 
they  are  making  their  way  at  Gottingen  *. 
At  a  period  when  full  liberty  of  fentiment 
is  happily  eftabliffied  throughout  the  re¬ 
public  of  letters,  {peculations  which  have  fo 
powerfully  influenced  independant  minds, 
are  an  object  of  rational  curiofity ;  and  an 
inquifitive  perfon  might  wifh,  that  an  ex¬ 
plicit  account  of  Mr.  Kant’s  doctrines  were 
publifhed  in  Englifh,  which  the  termino¬ 
logy  would  render  a  difficult  undertaking. 

Mr.  Kant,  as  might  be  expefted  in  “  a 
critical  examination  of  reafon ,”  treats  at 

*  See  Gotting.  Anzeig.  p.  201.  where  in  giving 
an  account  of  Mr.  Schultz’s  commentary  upon  Mr. 
Kant’s  mod  celebrated  work,  one  of  the  Gottingen 
profeiTors  half  avows  his  convention  to  the  new  fyftem. 

large 
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large  of  the  nature  of  demonftration.  The 
following  quotation  may  fcrve  in  fome 
meaiure  to  fhew,  in  what  light  he  confi- 
ders  it.  I  do  not  expedt  that  it  will  do 
him  much  credit  in  this  country,  but  it  is 
unfair  to  judge  an  author  fo  celebrated  from 
a  nngle  pall  age  5  a  great  work,  may  doubt- 
lefs  contain  much  truth  blended  with  a 

error.  For  my  own  part,  I 
think  that  after  Mr.  Locke’s  difeoveries, 
andthofe  relating  to  language,  what  chiefly 
remains  to  be  done  is,  to  digeft  the  whole 
into  an  uniform  fyftem,  and  to  apply  this 
iyftem  to  improve,  or  more  properly  {peak- 
ing,  to  create  the  art  of  inf  ruction. 

Mr.  Kant  afferts,  “  that  we  are  in  pof- 
“  feiiion  of  knowledge  a  priori  In 

proof  of  his  pofition  he  obferves,  66  that  in 
li  order  to  make  this  appear,  we  have  but 

1  t  v 

*  Kritik  der  reinen  Vernunft.  1787.  p.  3. 

66  to 
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44  to  difcover  a  criterion  by  which  to  dif- 

j  ■** v  " 

4 4  tinguifli  betweeny^/r  and  empirical kno  w- 
4 4  ledge.  Now  experience  teaches  us,  that 
44  a  thing  is  fo,  but  by  no  means  that  it 
44  cannot  be  other  wife.  If  therefore  there 
44  be,  i.  A  proportion,  which,  when  con- 
44  ceived,  is  accompanied  with  an  idea  of 
44  its  neceffity  ;  this  is  a  judgment  a  priori . 
44  Any  propofition  too,  deduced  from  ano- 
44  ther,  which  is  itfelf  a  neceffary  propo- 
44  ftion,  is  altogether  a  priori .  2.  Expe- 

44  rience  never  gives  to  its  portions  a  real 
44  and  ftrict,  but  only  an  a  {Turned  and  com- 
44  parative  univerfality  ;  i.  e.  one  derived 
44  from  induction.  So  that  in  propriety 

44  we  fhould  fay,  that  as  far  as  we  have 

\ 

44  hitherto  obfervcd ,  this  or  that  rule  admits 
44  of  no  exception .  If  therefore  a  propof- 
44  tion  be  conceived  as  ftrictly  univerfal,  or 
44  in  fuch  a  manner,  that  no  exception  is 
44  allowed  poffible,  this  is  not  derived  from 

u 
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**  experience,  but  comes  a  priori.  EmpU 
cc  rical  univerfality  is  therefore  only  an  ar- 
«  bitrary  extenfion  of  that  which  holds  in 
^  moft  cafes  to  all  cafes,  without  excepti- 
€f  on  ;  as  in  this  proportion,  all  bodies  are 
6i  heavy.  On  the  contrary,  where  ftrift 
univerfality  effentially  appertains  to  any 
**  judgment,  this  circumftance  points  out 
a  peculiar  origin  of  fuch  judgments,  viz. 
* 6  a  power  of  knowledge  (ein  vermo.egen  des 
erkenntnijj'es)  a  priori.  Neceffity  there- 
“  fore  and  ftridt  univerfality  are  fure  crite- 
rions  of  knowledge  a  priori ;  and  they  are 
infeparably  connected.  But  as  in  the  ap- 
4*  plication  of  thefe  criterions  it  is  fome* 
**  times  eafier  to  point  out  the  empirical 
limitation  of  knowledge,  than  contin- 
iC  gency  in  our  judgments,  and  again,  as 
**  the  unlimited  univerfality  we  attribute 
**  to  any  judgment  (or  propofition,)  is  often 
more  obvious  than  its  neceffity,  it  is,  for 
M  thefe  reafbns,  advifeable  to  ufe  feparately 

“  thefe 
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44  thefe  two  criterions,  of  which  each  is 
64  by  itfelf  infallible. 

44  That  fuch  necelfary  and  univerfal,  and 
44  confequently  pure  judgments  a  priori , 
44  may  be  found  in  human  knowledge,  it 
64  is  eafy  to  £hew.  If  you  choofe  an  ex- 
44  ample  from  fcience,  I  refer  you  to  all  the 
44  proportions  in  mathematics  :  if  you  would 
44  have  one  from  the  moft  common  exer- 
44  cife  of  the  underftanding,  the  propofi- 
tion,  that  every  change  mujl  have  a  caufe , 
44  may  ferve  for  this  purpofe.  Indeed  the 
44  idea  of  a  caufe,  fo  obvioufly  contains  the 
44  idea  of  the  neceffity  of  connexion  with 
64  an  effeCt,  and  a  ftrict  univerfality  of  the 
44  rule,  that  it  (the  idea  of  a  caufe)  would' 
44  be  entirely  loft,  if  with  Hume  we  were 
44  to  deduce  it  from  the  frequent  aflocia- 
44  tion  of  lomething  that  happens  with 
44  fomething  that  precedes,  and  from  an 
44  habit  thence  acquired  of  connecting  the 

44  ideas^ 
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<c  ideas,  confequently  were  to  reduce  it  to 
“  a  fubje£tive  neceflity,  or  a  neceffity  re- 
6  6  lative  to  the  obferver 

This  pafTage,  as  I  apprehend  it,  includes 
a  confiderable  number  of  miftakes  ;  fome 
more,  fome  lefs,  immediately  conne&ed 

with 

*  Modern  writers,  in  our  own  language,  exprefs 
an  opinion,  fimilar  to  that  of  Mr.  Kant,  and  inevita¬ 
bly  fatal  to  their  philofophy  of  mind.  “  In  ftating  the 
44  argument  for  the  exiftence  of  the  Deity,  fays  Mr. 

i 

w  Stuart,  feveral  modern  philofophers  (as  Dr.  Reid) 

“  have  been  at  pains  to  illuftrate  that  law  of  our  na- 

44  ture,  which  leads  us  to  refer  every  change  we  per- 

“  ceive  in  the  univerfe,  to  the  operation  of  an  effi- 

44  cient  caufe  (or  as  he  juft  before  terms  it  a  meta - 

phyjtcal  caufe,  i.  e.  “  fomething  which  is  fuppofed  to 

“  be  neceflarily  connected  with  the  change,  and  with¬ 
in  ,i.  .  .  ,  '  \ 

44  out  which  it  could  not  have  happened.  ’)  44  This 

<c  reference,  he  continues,  is  not  the  refult  of  reafon- 
44  ing,  but  neceftarily  accompanies  the  perception  ; 
44  fo  as  to  render  it  impoftible  for  us  to  fee  the  change, 
44  without  feeling  a  conviction  of  the  operation  of 

44  fome 
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with  the  fubjedt  of  mathematical  reafoning. 

At  the  rifque  of  a  little  apparent  digreffion, 

\  * 

I  fhall  endeavour  to  point  out  the  princi¬ 
pal  of  thefe  miftakes.  To  confider  Mr. 
Kant’s  fecond  example  firft  \—caufe ,  from 
being  the  name  of  a  particular  objedt,  has 
become,  in  confequence  of  the  obliteration 


t(  fome  caufe,  by  which  it  was  produced ;  much  in 
<£  the  fame  manner  in  which  we  find  it  impofiible 
*c  to  conceive  a  fenfation,  without  being  imprefted 
“  with  the  belief  of  the  exiftence  of  a  fentient  being/’ 
Philofophy  of  the  H.  Mind ,  1792,  p.  73.  Dr.  Reid, 
I  think,  always  miftakes  our  habits  of  obfervation  for 
original  laws  of  thought,  and  feems  not  fufficiently  ac¬ 
quainted  with  the  nature  of  complex  terms.  In  the 
inftance  here  quoted,  the  term  fenfation  comprehends 
fentient  beings,  as  pride  does  proud  beings,  and  yawn¬ 
ing  yawning  beings ;  or,  as  two  includes  one  and  one . 
When  we  therefore  conceive  the  meaning  of  thefe 
terms,  we  find  that  like  all  others,  they  include  their 
own  fignification,  or  fignify  what  they  do  lignify,. 
which,  I  fuppofe,  is  all  the  remark  amounts  to. 
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of  that  original  fignification,  a  remarkable 
abbreviation  in  language.  If  a  perfon  afks 
himfelf,  what  is  a  caufe  ?  he  will  find 
that  he  has  no  idea  affixed  to  the  term  ; 
and  can  only  explain  it  by  the  fubflitution 
of  a  particular  object  taken  from  a  particu¬ 
lar  fa£t,  or  by  faying  that  it  means  “  fome- 
thing  which  precedes  fomething  elfef1 
Thus  when  eleCtricity  is  faid  to  be  the  caufe 
of  thunder  and  lightning,  we  mean  that 
thunder  and  lightning  will  never  be  ob- 
ferved,  unlefs  the  electrical  fluid  be  firft 
unequally  diftributed.  As  foon  as  we  trace 
back  the  word  to  its  original  meaning, 
(when  only  we  can  be  faid  to  have  an  idea 
of  it)  we  fhall  find  that  it  includes  no  idea 

i .  ,  • 

of  neceffity  ;  and  in  this  manner  the  ety- 
mologift  will  generally  correft  the  errors 
of  the  metaphyfician.  Thus,  cauffa  feu 
caula,  fays  Mr.  Scheid,  a  xuixna  futuro 
thematis  xxveo  proprie  pun  go,  ftimulo,  unde 

H 
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KMvng,  caufa,  ut  a  Tzuozig,  paufa.  Cautes 
c.  q.  xctvjyg?  unde  cauterium,  a  xezoivjouy  th . 
Haw ,  pungo  (Etymol.  p.  1183).  Lennep. 
(ibid.  p.  380.)  obferves,  that  in  kouw,  the 
fame  word  with  kotow,  only  differently  {pel- 
led,  the  fignification  of  burning  is  fecon- 
dary  to  that  of  pricking.  Thus,  kouw,  uro  : 
Ortum  eft  a  ftrnpliciori  kolw,  cujus  notio  pro - 
pria  queer enda  eft  in  motu  rei  impulfae  & 
ftimulatae.  Thus  we  fee  the  term  caufte 
originating  in  the  motion  produced  in  liv¬ 
ing  animals,  by  the  application  of  a  pointed 
body  occafioning  pain.  People  in  general 
are  as  little  confcious  of  caufte  having  any 
proper  fignification,  as  of  one  of  the  letters 
of  the  alphabet  having  a  proper  fignifica¬ 
tion  ;  and  could  language  have  been  form¬ 
ed  after  the  knowledge  of  its  principles, 
we  might  as  well  have  taken  one  of  the 
letters  of  the  alphabet  for  fuch  an  abbrevi¬ 
ation.  And  then  I  fuppofe  we  fhould 


never 
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never  have  heard  of  an  idea  of  caufe,  inde¬ 
pendent  of  obfervation  and  experience.  It 
is  curious  to  remark,  how  we  ufe  caufe  in 
a  fenfe  not  only  remote  from  its  proper 
lenfe,  but  often  at  crofs  purpofes  with  it : 
thus  we  may  either  fay,  corpulency  is  the 
caufe  of  indolence ,  or,  indolence  is  the  caufe 
of  corpulency .  Inftead  of  caufe,  it  would 
feem  ftrange  if  we  were  to  read,  finiulus , 
fpur ,  or  goad. 

Caufes  or  events  preceding  other  events , 
may  perhaps  be  arranged,  with  refpefl  to 
our  manner  of  obferving  them,  in  three 
claffes.  i.  Thofe  of  which  we  are  mere 
inactive,  though  attentive  fpeftators ;  of 
fuch  caufes  aftronomy,  geology,  medicine 
and  phyfiology,  fupply  abundant  examples. 
2.  Thofe  of  which  we  acquire  the  know¬ 
ledge,  by  difpofing  objedls  purpofely  to  ob- 

ferve  the  fucceffion  of  events,  as  in  certain 
phyfical  inveftigations.  3.  Thofe  of  which 

II  2  we 


too 
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we  acquire  the  knowledge  by  our  moft 
limple  and  earlieft  obfervations  and  expe¬ 
riments,  as  of  impulfe  producing  motion. 
This  laft  clafs  differs  from  the  preceding, 
only  in  date,  and  in  being  unaccompanied 
with  the  remembrance  of  meditation.  But 
the  fpontaneous  and  early  origin  of  the 
knowledge  of  thefe  laft  caufes,  has  deceiv¬ 
ed  the  philofophers.  They  have  taken 
away  from  experience  the  credit  of  our  in- 
ftruflion,  for  want  of  perceiving  how  early 
(he  begins  her  leifons. 

Necejjity ,  like  caufe ,  is  a  mere  abbreviati¬ 
on,  and  we  have  no  idea  of  neceftitv  more 

J 

\  ••  4  ‘  ,  X 

than  of  caufe  :  neceffity  is  fo  loofe  a  term, 

that  by  obferving  various  phrafes,  in  which 

* 

it  occurs,  we  fhall  perceive  that  it  ftands 
as  a  fubftitute  for  the  moft  diffimilar  ideas. 
When  a  mafter  fays  to  his  fervant,  66  it  is 
neceflary  that  you  be  more  fober  hencefor¬ 
ward,”  he  means,  u  unlefs  you  be  more 

fober, 
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fober,  I  fhall  difcharge  you  or  a  phyfi- 
cian  to  his  patient ;  “it  is  neceflary  you 
take  this  medicine  — he  means,  “  if  you 
do  not  take  this  medicine,  be  allured  you 
will  not  recover  that  is  to  fay,  when  re- 
folved  farther  into  experience,  “  he  has 
“  feen,  or  others  have  feen,  the  medicine 
“  cure  the  diforder.”  Thus  it  is,  that  the 
forms  of  fpeaking  have  uniformly  deceived 
metaphyficians ;  and  thus  all  words,  and 
combinations  of  words,  may  be  referred  to 
perceptions  of  fenfe,  and  none  can  mean 
any  thing  beyond  obfervation. 

✓ 

To  obfervation  and  to  indudtion .  alone, 
whatever  Mr.  Kant  may  imagine,  it  is  eafy 
to  fee  that  we  owe  our  knowledge  of  the 
abfolute  neceffity  or  ftridl  univerfalitv  of 
geometrical  truths  :  one  cannot  indeed  be 
furprized,  that  the  induction  of  particulars 
fhould  have  efcaped  thofe  whom  the  nature 
of  the  reafoning  has  totally  efcaped.  Every 

H  3 


one 


'1 02 


OBSER VAT  IONS  ON 


one  of  us,  by  calling  to  mind  the  train  of 
liis  own  thoughts,  may  allure  himfelf  that, 
in  flu  dying  Euclid,  however  rapid,  and 
however  eafy  the  procefs  of  indudlion,  we 
have  at  leaf!,  in  imagination,  varied  the 
forms  of  the  diagrams,  and  finding  the  rea- 
foning  equally  applicable  to  all  imaginable 
varieties,  have  affented  to  the  truth  of  the 
proportions.  A  beginner,  efpecially  if  he 
be  young,  will  not  be  fatisfied  even  in  the 
fimpleft  cafe,  till  he  has  gone  through  the 
procefs  of  induction.  He  will  aflually 
flop  to  vary  the  interfeflions  and  approxi¬ 
mations  of  two  flraight  lines,  till  he  is  con¬ 
vinced  by  experiment,  that  they  cannot 
inclofe  fpace  ;  at  lead,  he  will  flop  to  ima¬ 
gine  thefe  fimple'  experiments.  One  in- 
flance  I  have  myfelf  feen,  and  I  fuppofe 
they  are  not  uncommon,  of  afludent  draw¬ 
ing  a  figure  anew  upon  a  different  fcale,  in 
order  to  latisfy  himfelf,  that  the  demon- 

ftratiou 
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fixation,  was  not  confined  to  the  particular 
figure  before  him :  and  teachers,  I  believe. 

at  fetting  out,  feldom  fail  to  ,call  the  atten- 

✓ 

tion  of  their  hearers  to  this  induction. 
“  You  fee,”  they  remark,  66  that  the  rea- 
46  foiling  does  not  concern  this  or  that  par- 
“  ticularfhape  or  fize  of  triangles,  &c.”  A 
little  consideration  fatisfies  the  pupil,  that 
the  induction  is  full  and  perfefl ;  and 
hence  the  ftrifl  univerlality  of  mathemati¬ 
cal  truths. 

The  proposition,  quoted  by  Mr.  Kant, 
that  all  bodies  are  heavy ,  does  not  fupply  a 

fair  object  of  companion  with  geometrical 
propofitions.  Plane  triangles,  parallel  lines, 

*  f 

and  the  various  kinds  of  folids,  are  definite 
things ;  clear  perceptions  fix  the  meaning 
of  the  term.  But  this  is  not  the  cafe  with 
all  pojjible  bodies . 

Mr.  Locke  has  already  ohferved,  that  in¬ 
tuitive  is  clearer  and  more  certain  than  de¬ 
li  4  monftrative 
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monftrative  knowledge  ;  and  this,  in  as  fa f 
as  they  differ,  is  unqueftionably  true  ;  that 
which  is  immediately  before  the  fenfes, 
impreffes  us  always  with  the  mod  lively 
conviction.  The  Iphere  of  vifion  when 
diftinCt  is  very  limited  ;  we  are  obliged  to 
view  things  in  fucceffion ;  and  I  fuppole 
that  the  memory  cannot  bring  more  know¬ 
ledge  before  the  mind  at  once,  than  the 
eye  can  at  once  receive  ;  moft  certainly  no 
memory  can  offer  at  once  that  chain  of  ex¬ 
periments,  by  which  it  is  fhewn,  that  the 
fquare  of  the  hypothenufe  is  equal  to  the 
fquares  of  the  two  other  Tides  of  a  right- 
angled  triangle.  Every  one  muff  be  con- 
fcious,  that  if  this  truth  could  be  exhibited 
to  the  eye  at  once,  could  it  by  any  mecha¬ 
nical  contrivance  be  made  the  flrft  propofi- 
tion  in  geometry  ;  our  conviction  would  be 
more  lively  than  that  which  we  obtain  from 

r 

a  number  of  refults.  What  we  fee  w\l\ 


ever 
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ever  feem  more  certain  than  what  we  re¬ 
member  to  have  feen  ;  and  when  we  have 
drawn  out  a  long  chain  of  confequences, 
fome  latent  apprehenfion  will  remain,  that 
we  may  not  have  examined  each  fuccef- 

five  link,  in  a  ftate  of  perfect  freedom 
from  illuiion  of  fenfe  and  diftra&ion  of 
thought.  It  is  not  then  with  much  pro¬ 
priety  that  the  anatomifts  have  been  repre¬ 
hended  for  profaning  a  term,  which  fome 
jnetaphyficians  would  coniecrate  and  fet 
apart  to  mathematical  certainty.  What 
is  Jhewn  to  us  by  anatomy,  we  are  juft  as 
fure  of,  as  of  that  which  is  ftocwn  to  us  by 
geometry. 

Mr.  Locke  felt  that  demonftration  is  not 
limited  to  quantity.  “  It  has  been  gene- 
44  rally,”  fays  he,  44  taken  for  granted,  that 
44  mathematics  alone  are  capable  of  demon- 
*4  ftrative  certainty.  But  to  have  luch  an 
agreement  or  difagreement,  as  may  in- 

44  tuitively 
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6<  tuitively  be  perceived,  being,  as  I  ima- 
66  gine,  not  the  privilege  of  the  ideas  of 
u  number ,  cxtenjion  and figure  alone,  it  may 
“  poffibly  be  the  want  of  due  method  and 
application  in  us,  and  not  of  fulficient 

“  evidence  in  things,  that  demonftration 

•  <  « 

“  has  been  thought  to  have  fo  little  to  do 
“  in  other  parts  of  knowledge,  and  been 

<6  fcarce  fo  much  as  aimed  at  by  any  but 

**  ■  *  *■  » 

itr  mathematicians.  For  whatever  ideas  we 
have,  wherein  the  mind  can  perceive  the 
immediate  agreement  or  difagreement 
there  is  between  them,  there  the  mind 
66  is  capable  of  intuitive  knowledge  ;  and 
66  where  it  can  perceive  the  agreement  or 
“  difagreement  of  any  two  ideas,  by  an 
“  intuitive  perception  of  the  agreement  or 
“  difagreement  they  have  with  any  inter- 
6 4  mediate  ideas,  there  the  mind  is  capable 
“  of  demonftration,  which  is  not  limited 


66  to 
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cc  to  ideas  of  extefnfion,  number,  figure, 
iC  and  their  modes.”  (iv.  6.  §.  9.) 

Wherever  we  have  clear  perceptions, 
there  doubtlefs  we  have  the  full  evidence 
of  demonftration.  It  is  as  certain  to  me, 
that  fiigar  is  foluble  in  water,  as  that  two 
ftraight  lines  can  never  enclofe  a  {pace  ;  or 
in  Mr.  Locke’s  more  complicated  language, 
my  mind  perceives  as  perfectly  the  agree¬ 
ment  of  the  ideas  of  fugar,  and  of  folution 
in  water,  as  it  does  the  difagreement  of  the 
ideas  of  two  ftraight  lines,  and  inclofed 
fpace,  I  may  not  fo  readily  recognize 
fugar  and  water,  as  I  do  certain  figures 
of  plane  geometry,  nor  with  fuch  certainty 
as  I  do  all  the  plane  figures  and  folids  of 
geometry  without  exception.  Now  on  this 
facility  and  certainty  of  recognition  mull 
depend  the  facility  and  certainty  of  the  ap¬ 
plication  of  our  knowledge.  And  as  we 
can  apply  knowledge  more  readily,  the 


* 


more 
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more  perfectly  do  we  feem  to  pofTefs  it ; 
in  whatever  light  therefore  we  view  it,  we 
difcover  the  abfolute  dependance  of  ma¬ 
thematical  knowledge  upon  fenfe.  And 
what  our  fenfes  are  fo  perfectly  adequate  to 
convey,  they  have  been  fuppofed  not  to 
convey  at  all ;  juft  as  we  many  times 
hardly  perceive  ourfelves  doing,  what  we  do 
with  perfect  eafe.  In  comparing  phyfical 
with  mathematical  knowledge,  we  lhall 
find  certainty  arifing,  in  the  latter  cafe, 

from  the  perfect  competency  of  our  fenfes, 

\ 

in  the  former  from  their  incompetency. 
What  for  inftance  is  it,  that  prevents  me 
from  being  as  certain,  that  water  conlifts 
of  hydrogene  and  oxygen  e  airs,  as  of  any 
proportion  in  Euclid  ? — nothing  furely  but 
the  incompetency  of  my  fenfes.  In  the 

ft rft  place,  I  cannot  perceive  whether  thefe 

% 

airs  do  not  previoufly  contain  a  large  quan¬ 
tity  of  water  :  fecondly,  the  heat  that  ap¬ 


pears. 
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.pears,  and  of  which  I  have  no  adequate 
perception,  perplexes  me  ;  and  thirdly, 
the  occasional  appearance  of  an  acid  in  the 
water.  Now  if  I  could  perceive  the  fmall 
quantity  of  azotic  air  prefent,  feparately 

uniting  with  a  certain  portion  of  the  oxy- 

% 

gene  air  to  form  acid,  while  the  hydro- 
gene  air  unites  with  the  reft  to  form  wa¬ 
ter  ;  if  I  could  fee  that  the  airs  previoufly 
contain  only  a  little  or  no  water  before¬ 
hand,  and  if  there  was  no  heat  and  light, 
I  Should  have  demonftrative  evidence— and 
that  juft  as  clear  as  that  mucilage  of  gum 
arable  conlrfts  of  water  and  of  that  parti¬ 
cular  gum,  or  that  fuds  confift  of  foap  and 
water. 

Thus  when  the  fenfes  ferve  us  imper- 
fedlly,  and  make  us  continually  feel  our 
dependance,  we  are  ever  ready  to  acknow¬ 
ledge  the  obligation.  But  where  they  in- 
ftantly  deliver  fuch  clear  and  full  percep¬ 


tions 
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tions  to  the  memory,  that  we  have  no 
more  occafion  to  recur  to  them,  we  forget 
or  deny  the  fervice  they  have  rendered  us. 
— It  is  faid,  that  the  flatefman,  after  the 
final  fiiccefs  of  his  intrigues,  is  apt  to  ipurn 
away  the  ladder  by  which  he  has  mounted 
to  power.  In  like  manner  the  metaphyfici- 
an,  when  he  feels  his  mind  elevated  to  what 
he  calls  abjlr a£lion ,  or  when  his  thoughts 
are  employed  about  objects,  of  which  the 
remembrance  is  almoft  as  diftinft  as  the 
perception,  is  apt  to  betray  an  inattention 
equal  to  the  ftatefman’s  ingratitude. 

Pure  phyfical  fcience  feems  faft  approach¬ 
ing  to  the  fullnefs  and  clearnefs  of  mathe¬ 
matical  fcience  ;  an  obfervation  of  which 
more  examples  will  be  found  in  Mr.  Ea- 
voiiier’s  Elementary  Treatife  of  Chemiftry, 
than  in  any  other  book  I  am  acquainted 
with.  By  contrivances  calculated  to  con¬ 
vey  the  mod  diftinft  perceptions,  he  every 

where 
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where  imprefles  a  degree  of  convi&ion, 
which,  not  many  years  ago,  would  have 
been  thought  unattainable  in  the  ftudy  of 
impalpable  fubftances  The  different 
kinds  of  air  may  perhaps  be  conlidered, 
with  refpedt  to  our  fenfes,  as  occupying  a 
middle  place  between  palpable  bodies  and 
the  cetherial  fluids,  if  any  fuch  exift.  Per- 


*  Mr.  Condorcet,  who  poffefTes  vaft  extent  as  well 
as  accuracy  of  knowledge,  and  whofe  mathematical 
fkill  is  well  known,  has  lately  expreffed  himfelf  in  the 
following  manner  concerning  mathematical,  compared 
with  other,  truths. — Mr.  Buffon  etablit  cette  opinion, 
que  les  verites  mathematiques  ne  font  poi^it  des  verites 
reelles,  mais  de  pures  verites  de  definition  ;  obferva- 
tion  jufte,  fi  on  veut  la  prendre  dans  la  rigueur  meta- 
phyfique,  mais  qui  s' applique  egalement  alors  aux  verites 
de  tous  les  ordres ,  defqu’elles  font  precifes  &  qu’elles 
n'ont  pas  des  individus  pour  objet.  Si  enfuite,  on 
veut  appliquer  ces  verites  a  la  pratique  et  les  rendre 
de  s — lors  individuelles,  Jemblahles  encore  en  cct  egard  a 
des  verites  mathematiques,  elles  ne  font  plus  que  des 


i 
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haps  another  Lavoifier,  by  bringing  thefe 
as  much  within  the  iphere  of  the  fenfes, 
may  exhibit  almoft  mathematical  evidence 
of  the  qualities  of  fire ?  eledricity  and  mag- 
netifin . 

To  lolid  geometry  we  do  not  come  any 
thing  near  fo  well  prepared  by  obfervation 
as  to  plane.  The  difficulty  of  imagining 

(which 

Verites  approchees.  II  n’exifte  reellement  qu’une  feule 
difference,  c’eft  que  les  idees,  dont  l'identite  forme 
les  verites  mathematiques  &  phyfiques  font  plus  ab- 
ftraites  dans  les  premieres,  d’  ou  il  refulte  que  pour 
les  verites  phyfiques,  nous  avons  un,  fouvenir  dif- 
tin£l  des  individus,  dont  elles  expriment  les  qualites 
communes  ;  &  que  nous  ne  1’avons  pour  les  autres  : 
mais  la  veritable  realite,  1’  utilite  d’une  propofition 
quelconque  eft  independante  de  cette  difference  ;  car 
on  doit  regarder  une  verite  comme  reelle  toutes  les 
fois  que,  ft  on  lapplique  a  un  objet  reellement  exif- 
tant,  elle  refte  un  verite  abfolue,  ou  devient  une  verite 
indefiniment approchee. — Hijioire  del1  Acad.  des  Science 
■pourYanneey  1788.  p.  64.  Paris ,  1791. 


In 
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(which  always  depends  on  the  want  of  op¬ 
portunity,  or  of  power  to  perceive)  the  in- 
terfedlions  of  folids,  is  always  very  fenfibly 
felt.  And  here  it  is  almoft  as  neceflary  as 
in  mechanics,  to  exhibit  the  objects,  whole 
qualities  are  to  be  taught ;  and  to  call  in 
the  joint  affiftance  of  the  hands  and  eyes. 
So  far,  if  experiment  mean  the  difpofal  of 

In  Hating  the  only  difference  which  he  believes  to 
fubfift  between  mathematical  and  other  truths,  Mr. 
Condorcet  is  not,  in  my  opinion,  perfedfly  accurate. 
The  individual  objects,  of  which  we  retain  the  re¬ 
membrance,  mud  excite  a  number  of  perceptions  ; 
and  all  or  feveral  of  thefe,  joined  together*  form  the 
character.  Now  objects,  prefenting  but  one  or  two 
circumHances  to  notice,  can  fcarce  have  an  individual 
character ;  we  think  no  more  of  the  individual  glafs 
of  water  upon  which  we  have  made  any  obfervation, 
than  upon  the  individual  triangle  or  fquare.  So  alfo 
in  a  great  number  of  phyfical  truths  befides*  we  have 
not  any  diftinft  recolledfion  of  the  individuals,  whofe 
common  properties  thefe  truths  exprefs. 

I  objects 


OBSER VAT  IONS  ON 


j  14 

objects  for  the  purpofe  of  obferving  them* 
moft  teachers,  doubtlefs,  find  it  not  lefs  ne- 
cefTarv  to  make  experiments  formally  in  the 
fcience  of  quantity  than  in  that  of  motion. 

Mathematics,  in  fine,  teach  either  to 
meafure  or  to  count.  The  fimpleft  and  the 
(horteft  way  we  can  acquire  either  of  thefe 
arts,  the  better,  I  believe,  in  all  refpefts. 
We  cannot  poflibly  fet  about  to  learn  either 
of  them  otherwife  than  by  the  ufe  of 
the  fenfes.  And  it  is  by  no  means  impof- 

*  Children  may  be  obferved  to  learn  to  count  with 
great  labour,  and  it  is  long  before  they  learn  the  terms 
of  number  perfectly. — If  you  lay  a  very  fmall  num¬ 
ber  of  limilar  objects  before  a  child,  that  has  been 
learning  to  count  for  fome  time,  and  afk  how  many 
there  are,  he  will  be  obliged  to  ftretch  out  his  hand, 
fell  them  over  flowly.  The  eye,  which  takes  its 
other  leflbns  fo  admirably  from  the  touch,  never 
attains  much  readinefs  in  the  difcrimination  of  num¬ 
ber.  No  perfon,  I  apprehend,  can  diftinguifh  eleven 

from  twelve  limilar  objects  at  a  glance.  - 

j  '  fible. 
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fible,  that  there  may.  be  a  method  of  ap¬ 
plying  the  fenfes,  in  geometry  at  lead,  to 
far  greater  advantage  than  any  pradtifed  at 
prefent ;  a  method  at  once  agreeable,  expe¬ 
ditious,  and  calculated  to  invigorate  every 
mental  faculty.  When  iuch  a  plan  of  edu¬ 
cation  fhall  be  generally  adopted,  (and  its 
outline  is  not  extremely  difficult  to  trace) 
that  more  knowledge  than  the  learned  and 
fcientific  now  ufually  pofTefs  at  forty,  may 
be  acquired  by  twenty,  fuch  a  method  of 
teaching  geometry  will  probably  form  part 
of  it. 

If  all  we  know  be,  as  it  aduredly  is,  judly 
reduced  by  Mr.  Locke  to  intuition,  (or 
perception,  for  demondration  is  but  a  fuc- 
ceffion  of  intuitions  or  perceptions) ,  all  we 
believe  or  cxpeB  mud  be  founded  upon  what 
others  have  reported  concerning  their  in¬ 
tuitions,  in  addition  to  our  own.  And  all 
evidence  may  therefore,  I  think,  mod  con- 

40 

I  2  veniently 
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veniently  be  referred  to  two  general  heads  ; 
either,  i„  What  we  ourfelves  have  perfo- 
nallv  experienced,  or  dirett  evidence:  or, 
2r,  What  other  perfons  affert,  that  they 
have  experienced,  or  indirect  evidence .  Thus 
we  are  confined  within  the  circle  of  fenfe 
by  a  ipell  caft  upon  every  individual  of  the 
human  race,  and  fiich  as  we  can  never  by 
any  efforts  diflolve. 

Under  the  two  heads  of  direct  and  in¬ 
direct  evidence,  there  are  an  infinite  num¬ 
ber  of  gradations  of  credibility ;  in  our 
opinion  concerning  almoit  each  particular, 
whether  falling  under  the  cognizance  of 
our  lenfes  or  teftified  by  others,  we  may 
acquiefce  with  a  different  degree  of  con¬ 
viction.  Should  any  one  afk,  But  how, 
fince  our  fenfes  are  fallible,  fhall  we 
then  attain  to  certainty  ?  It  can  only  be 
replied,  that  certainty  is  not  among  the 
privileges  of  our  nature,  except  that  cer¬ 
tainty 
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tainty  which  is  attainable  by  fenfe.  Infal¬ 
libility  was  never,  as  far  as  I  know,  gua¬ 
ranteed  to  man  ;  nor  is  there  any  danger 
left,  like  the  Children  in  the  Wood,  we 
fhould  lay  us  down  and  die,  left  we  fhould 
fall  into  the  pit  of  error.  We  differ  from 
one  another  in  every  circumftance  of  con- 
dud,  tafte,  and  fentiment  with  perfed 
felf-fatisfadion  ;  and  opinions  for  which  he 
has  only  weak  indired  evidence,  each  man 
entertains  with  the  fulleft  affurance,  not- 
withftanding  he  has  againft  him  the  bulk 

of  his  fpecies.  Often  as  human  pronenefs 

>  *  ' 

to  error  is  bewailed,  it  does  not  appear  that 
many  among  us  feel  a  fincere  anxiety  for 
that  degree  of  certainty,  any  more  than  for 
that  extent  of  knowledge,  of  which  we 
are  perfedly  capable. 

Opinions  were  unfortunately,  long  preva¬ 
lent  in  the  world,  of  which  the  dired  ten¬ 
dency  was  to  deprive  men  of  the  moft  valu- 

I  3  able, 
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able,  as  being  the  moft  certain,  portion  of 
knowledge ;  namely,  that  which  we  ac¬ 
quire  from  our  intuitions.  Now  there  is, 
I  am  difpofed  to  believe,  no  abiurdity  of 
opinion  which  is  not  produ&ive  of  fome  per¬ 
nicious  practice.  Even  when  the  opinions 
are  renounced  and  forgotten,  the  praftices, 
into  which  they  have  deluded  mankind, 
may  (till  prevail  for  ages.  Of  this  truth, 
I  either  fancy  or  find  a  deplorable  proof  in 
the  common  conduct  of  liberal  education. 
And  if  Mr.  Locke  *  has  in  vain  difcovered 
the  principles  upon  which  education  ought 
to  proceed,  and  in  vain  applied  them  with 
great,  but  not  unexceptionable  Ikill,  I  at¬ 
tribute  his  want  of  fuccefs,  very  much  to 


*  I  by  no  means  forget  Mr.  Locke’s  great  prede- 
ceffbr,  Bacon,  of  whofe  Advancement  of  Learning  I  with 
to  fee  a  new  8vo.  edition.  The  common  old  thin  4-to. 
is  not  adapted  to  modern  delicacy  in  books,  and  it  is 
not  indeed  a  pleafant  book  to  read. 

x 
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the  deep  impreflion  left  by  the  Antient  Me - 
taphyjics.  We  know  how  ftudioufly  Plato 
depreciated  the  body,  the  fenfes,  and  the 
informations  of  fenfe  ;  how  his  excommu¬ 
nication  of  our  perceptive  powers  was  con¬ 
firmed  by  the  peripatetic  phantafms,  and  how 
both  were  amalgamated  with  the  fantaftic 
religious  opinions,  that  fo  long  bewildered 
and  brutalized  mankind  ;  as  alfo  what  au¬ 
thority  this  monftrous  mixture  of  hetero¬ 
geneous  reveries  maintained  during  a  long 
o  00 

fucceffion  of  ages.  44  The  Platonifts,”  fays 
Mr.  Plarris  *,  44  confidering  fcience  as 

66  fomething  afcertained,  definite  and  fteady 
44  would  admit  nothing  to  be  its  objedl 
44  which  was  vague,  indefinite  and  paffing. 

4  6  For  this  reafon  they  excluded  all  indivi- 
44  duals  or  objects  of  fenfe,  and,  as  Am- 
44  monius  expreffes  it,  raifed  themfelves  in 

#  Treatifes,  p.  341. 

1  4 


44  their 
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44  their  contemplations  from  beings  parti- 
44  cular  to  beings  univerfal,  and  which 
44  from  their  own  nature,  were  *  eternab 
44  and  durable — — . 

♦44  Confonant  to  this,  was  the  advice  of 
44  Plato,  with  refpedl  to  the  progrefs  of 
44  our  fpeculations  and  inquiries,  to  defcend 
44  from  thofe  higher  genera,  which  include 
46  many  fubordinate  fpecies,  down  to  the 
44  loweft  rank  of  fpecies,  thofe  which  in- 
44  elude  only  individuals.  But  here  it  was 
44  his  opinion  that  our  enquiries  fhould 
44  flop,  AND  AS  TO  INDIVIDUALS  LET 

44  them  wholly  alone  ;  becaufe  of 
44  thefe  there  could  not  ppflibly  be  any 
44  fcience.” 

Such  were  the  ravings  of  the  parent  of 
myflicifm.  And  as  the  Barbarians  of  the 
Weft  could  not  but  furvey  with  an  enthu- 
fiafm,  bordering  on  adoration,  the  fine 
compolitions  of  the  antient  writers,  this 

fenti-i 
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fentiment  greatly  contributed,  by  an  obvi- 
ous  affociation,  to  their  baneful  effedt. 

What  has  been  the  progrefs  of  phyficai 
and  moral  fcience,  fince  their  cultivators 
have  gone  diredlly  contrary  to  the  advice 
of  Plato,  is  well  underftood.  The  fcience 
of  grammar  has  been  juft  created  upon 
precifely  tfte  fame  principle ;  but  moral, 
phyfical,  and  grammatical  inftru&ion, 
which,  as  well  as  difcovery,  muft  in  order 
to  be  efficacious,  proceed  from  the  obfer- 
vation,  or,  if  you  pleafe,  the  exhibition  of 
particulars,  is  ftill  conducted  after  Plato’s 
own  heart  ;  and  were  he  now  to  vifit  our 
feminaries,  there  is  every  reafon  to  pre¬ 
fume,  that  this  contemplator  of  beings  uni- 
verfal ,  would  be  fatisfied  with  our  confor¬ 
mity  to  his  injunftions.  For  affuredly,  we 
negleft,  as  much  as  in  us  lies,  the  culti¬ 
vation  of  all  luch  knowledge  as  the  fenfes 
convey,  and  we  let  individuals  wholly 

alone. 
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alone.  The  confequence  is,  that  when 
the  term  of  education  has  elapfed,  the 

greater  number  find  themfelves  utterly  def- 

* 

titute  and  helplefs ;  without  an  outline 
which  they  can  afterwards  agreeably  em¬ 
ploy  themfelves  in  filling  up,  and  with 
few  or  no  acquifitions  which  they  can  ap¬ 
ply  to  the  fervice  of  others.  The  few, 
who  feel  the  pride  of  fuperior  powers,  have 
nothing  upon  which  to  pique  themfelves, 
but  certain  pretenfions  to  tajle . 

Thefe  pretenfions,  I  believe,  {hew,  on 
the  one  hand,  how,  according  to  Mr.  Locke, 
men,  after  elpoufing  certain  well-endow¬ 
ed  or  fafhionable  opinions,  66  feek  argu- 
“  ments,  either  to  make  good  their  beau- 
“  ty,  or  varnifh  over  and  cover  their  de- 
“  formity while,  on  the  other,  they 
furnifh  an  inftance,  where  more  than  or¬ 
dinary  penetration  is  required  to  make  a 
difeovery,  or  more  than  ordinary  ingenu- 
,  •  oufnefs 
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oufnefs  to  produce  a  confeffion ;  one  may 
expert  indeed,  that  a  man  will  keep  fuch  a 
fecret  as  long  as  he  can  from  himfelf  as 
well  as  from  others  ;  for  however  much 
he  may  have  laboured,  and  however  regu¬ 
larly  he  may  have  paffed  through  the  forms, 
he  muft  either  liimmon  up  refolution  to 
begin  anew,  or  perpetually  carry  about 
with  him  a  moft  humiliating  confciouff 
nefs. 

Where  the  tafte  has  been  almoft  exclu- 
fively  cultivated,  the  character  will  be  with¬ 
out  energy,  and  its  moft  prominent  feature 
will  be  that  delicacy  of  feeling ,  againft  which 
Mr.  Hume  has  entered  fo  juft  a  proteft* 
Gray,  ftripped  of  his  genius,  is  a  tolerably 
fair  model  of  a  man  of  mere  tafte ;  and 
nothing  can  be  well  imagined  lefs  defireable, 
than  Gray’s  ftckly  conftitution  of  mind., 
Nothing,  I  think,  affords  a  more  lively  re- 
prefentation  of  intellects  thus  puny  and  paf- 

five 
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five  than  thofe  mafles  of  animated  jelly* 
which  one  fees  at  times  fcattered  along  the 
fea  fhore,  without  bone  or  tendon,  that  qui¬ 
ver  to  every  blaft  and  fhrink  at  every  touch. 

The  futility  of  this  plea  in  defence  of 
a  method,  according  to  which  more  time 
is  confumed  and  more  drudgery  undergone, 

I 

than  would  be  fufficient  to  learn  half  the 
Encyclopedia  in  addition  to  all  that  is 
really  acquired,  plainly  appears  from  the  af- 
fociation  of  the  mofit  exquiiite  tafte  with 
the  greateft  proficiency  in  phyfical  know¬ 
ledge.  Such  an  affociation  has  frequently 
been  feen  in  our  times ;  in  Haller,  Born, 
BufFon,  Murray,  Darwin,  and  twenty 
others^.  It  will  more  and  more  frequently 

be 

* 

*  Mr.  Heyne,  whofe  tafte  and  judgment  will  not 
be  difputed,  fpeaks  always  in  as  high  terms  of  real 
or  phyfical  knowledge,  as  Bacon  himfelf. - “  Na¬ 

turae  vero  cognofcendae  ftudium,  omnis  verae  philofo- 

✓  phia? 
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be  feen,  as  we  difcard  more  and  more  of 
the  inveterate  errors  and  inadequate  infti- 
tutions  of  our  anceftors,  It  is  impoffible 
to  doubt  that  out  of  every  hundred  of  li¬ 
berally  educated  perfons,  whatever  be  the 
extent  of  their  capacity,  ninety  might  have 
acquired  as  corredl  a  tafte  and  infinitely 
more  knowledge  than  they  poffefs. 

As  claffical  literature  is  not  the  whole, 
nor  the  moft  important  part  of  that  which 
ought  to  be  taught  in  the  courfe  of  a  good 
education,  fo  even  to  acquire  this,  fome 
better  method  than  that  which  we  at  pre- 
fent  follow  is  wanting  In  fact,  many  of 

thofe, 

phias  fundus,  humanae  mentis  fax  certiflima — ad  ea 
qnoqiiCy  qua:  extra  fenjibilem  naturam  pojit a  effe  dicuntur 

Opufc.  iii.  204. 

#  Hemfterhufius,  fays  Mr.  Ruhnken,  commentitias 
anomalias ,  quibus  grammatici  omnia  perturbafjent ,  ex.  lojit , 
dentque  tenebras  lingua  Grccca  nempe)  per  tot  jacula  of- 

fufas 
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thofe,  who  are  made  to  devote  years  to  the 
puriiiit,  approach  no  nearer  to  the  objedt, 

than 

fufas  ita  difcujfity  ut  qua  lingua  nulla  eft  neque  verbis 
neque  formis  copiofttor ,  eadem  JAM  nulla  reperiatur  ad 
dijcendum  facilior . 

Our  fchool  boys,  I  am  much  afraid,  know  nothing 
of  the  confummation  announced  by  Mr.  Ruhnken’s 
jam,  however  devoutly  they  may  wifh  for  it.  They 
feel  what  Lennep  fays  will  be  the  cafe,  as  long  as  the 
Greek  language  is  taught  according  to  our  barbarous 
grammars — nihil  triftius  ejus  ftudiis  invenietur  ;  nihil 
quod  poftit  juventutcm  ab  ejus  lingua  cultura ,  deterrcre 
magis.  We  are  unacquainted  with  thofe  few  and 
fimple  rules,  ad  quas  omnia  in  Unguis ,  tanquam  ad  nor - 
mam  certijjimam ,  exigi  pojjint  ;  quas  ex  ipfa  lingua  naturd 
duclas ,  iff  ratione  Juffultas ,  memories.  infigerey  iff  inftxds 
conjervare  diutijjime  poftis  (p.  4.). 

Affuredly,  if  the  fpirit  of  the  dailies  be  fo  falutary 
to  the  youthful  mind,  we  ihould  infufe  it  as  effedu- 
ally  as  poffible.  Now,  befides  thofe  quoted  above, 
there  is  other  high  authority  for  fuppofmg,  that  our  me¬ 
thods  are  not  fo  efFedual  as  thofe  pradifed  elfewhere. 

1  - Some 
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than  children  when  they  give  chace  to  the 
extremity  of  the  rainbow.  Nor  is  any  thing 

more 


* - .-Some  years  ago,  the  king,  fuppofing  that  our 

fchool  edit  ions  of  the  daffies,  might  be  ufeful  in  his  Ger¬ 
man  Dominions,  ordered  a  collection  of  the  books  ufed 
at  Weftminfter  and  Eton  to  be  fent  to  Mr.  Heyne,  at 
Gottingen.  Of  thefe  editions  Mr.  H.  has  pub- 
lifhed  a  review,  (Gottingen  Magazine,  1780,  No.  6, 
p.  429,  &c.)  :  he  marks  the  greater  number  with  a 
ltrong  note  of  difapprobation.  He  is  (truck  by  the 
metrical  part  of  our  Latin  grammar ;  obferves,  that 
it  muft  needs  be  very  crabbed  and  obfeure  :  and  feems 
to  doubt,  whether  we  are  quite  fo  abfurd  as  to  force 
children  to  learn  it  by  rote.  It  is,  indeed,  to  be 
hoped,  that  this  moft  painful  inftrument  of  gramma¬ 
tical  torture  will  foon  be  generally  laid  afide.  Our 
claffical  fcholars  would  perhaps  with,  that  the  whole 
of  this  Review  might  be  tranilated  ;  and  were  Mr.  H.’s 
remonftrances  likely  to  produce  an  alteration,  it  would 
be  a  work  of  humanity  to  tranflate  it :  but  I  fufpedt 
that  the  immediate  effect  would  be  to  alarm  our  pride, 
rather  than  corrcd  our  errors,  as  the  following  ex- 

preflions,  • 


i 
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more  common  than  to  fee  the  fchool  and 
college  books,  finally  configned  over  to  the 
damps  and  cobwebs  of  the  dark  clofet,  the 
moment  their  pofTeffor  becomes  fui  juris * 

preflions,  which  may  be  confidered  as  a  fummary  of 
this  celebrated  profelfor’s  opinion  on  our  method  of 
inftru£tion  in  the  Latin,  may  ferve  to  fhew  :  “  Ex- 
“  perience,  he  fays,  proves,  that  good  Latin  is  no 
<£  where  more  uncommon  than  among  the  Englifh. 
tc  Their  bed;  fcholars  ( Humamjien )  often  write  a  Latin 

-  V  .  w 

“  ftyle,  full  of  folecifms  and  barbarifms.  Even  in 
fome  fchool-books  the  preface  and  additional  mat- 
ter  are  expreffed  in  very  bad  Latin.  At  this  no  one 
<£  will  be  furprized,  when  he  fees  how  they  are  in- 
“  troduced  early  in  life,  to  the  knowledge  of  Latin.” 

Mr.  Heyne  fpeaks  in  the  moft  contemptuous  terms 

- 

of  that,  which  Mr.  Harris  calls  Dr.  Clarke’s  “  ra~ 

» 

ilonal  edition  of  Homer."  The  tranflation,  he  fays, 
is  barbarous,  and  a  difgrace  to  the  poet — the  gram¬ 
matical  obfervations  either  falfe  or  trivial,  the  thou- 
fand  times  repeated  references  to  which  he  thinks  in- 
tolerable  :  the  notes,  he  befides  obferves,  feldom  af- 

•  -  f  « « 

ford  the  illuftration  wanted,  &cc.  &c. 
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It  was  partly  in  order  to  ftrengthen,  if  pof* 
fible,  thole  arguments  that  have  been 
Urged  in  favour  of  a  plan  of  education 
which  fhall  pay  fome  attention  to  the  fenfes 
and  the  underftanding,  by  many  illuftrious 
writers  from  Locke  to  Condorcet  *  ;  partly 
to  take  away  from  the  revivers  of  exploded 
abfiirdities,  that  lupport  which  they  have 
been  delirous  to  gain,  by  forcing  into  an 
unnatural  alliance  with  their  caule,  lo  re- 
lpeftable  a  fcience  as  mathematics ;  and 
partly  to  Ihew  what  falfe  meafures  of  ob¬ 
jects  are  taken  by  thofe  who  have  no  bet¬ 
ter  rule  than  antlent  metaphyjics ,  that  thefe 
remarks  are  offered  to  public  confidera- 
tion.  Had  it  not  been  for  High  colla¬ 
teral  views,  that  eminent  patron  of  lite- 

*  In  his  memoirs  on  public  inflrufiion,  in  the  Biblio- 
theque  de  Vhomme  publique. 
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rature,  whofe  name  may  be  read  at  the 
bottom  of  the  title  page,  Ihould  never  have 
rifqued  upon  them  the  expence  of  paper 
and  printing.  / 


’  ..  _  •• 

*  . 

THE  END. 
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NOTE  I. 
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On  the  Syftem  of  the  Greek  Language,  pro- 
pofed  by  Schultens ,  Hemfterhuis >  their  Dif- 
ciples,  and  by  Lord  Monboddo . 


Neque  enim  ad grammaticorum  regulas  lingua  fuerunt  ton- 
dita ;  fed  ex  Unguis  multo  ufu  populorum  jam  iritis  et 
excult  is  t  regula  tandem  funt  format  a. 

Lennep.  de  Analogia,  p.  55. 

j  r  '  *  : '  I »  -  \  +•  V  .  'ki'rrc:  *1  .ft 

*  4  •  •• 

IT  feems  to  me  hardly  poffible  for  a  mere  claffical 
fcholar  to  make  any  difcovery  of  importance  con¬ 
cerning  the  flru&ure  of  language.  The  little  fuccefs 
with  which  the  long-continued  efforts  of  fuch  fcholars 
have  been  attended,  and  a  confideration  of  the  Greek 
and  Latin  languages  themfelves,  concur  in  counte¬ 
nancing  this  opinion.  The  Greek  language  (and  the 
Latin  is  fcarce  any  thing  but  a  dialed  of  the  Greek), 
has  its  furface  fo  highly  varnifhed,  and  its  joints  fo 
clofely  fitted,  that  the  acutefl  furveyor  could  hardly 
ever  have  afcertained  the  original  materials  of  which 
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it  is  eompofed,  or  have  diftinguifhed  the  fize  and  fhapc 
of  the  pieces  that  are  thus  nicely  adapted  to  one  an¬ 
other.  Had  not  Schultens  and  Ten  Kate  deduced 
fome.  juft  ideas  from  the  fludy  of  languages,  whofe 
firucture  lies  more  open  to  infpedtion,  I  cannot  eafily 
perfuade  myfelf,  that  Hemflerhuis,  or  his  difciples, 
JLennep  and  Valckenaer,  would  have  contributed  any 
thing  material  towards  the  philofophy  of  language. 

Their  merit  would,  in  all  probability,  have  been  con- 

/ 

fined  to  the  purification  of  the  Greek  grammar  from 
a  few  of  its  abfurdities,  and  to  the  interpretation  and 
amendment  of  pafiages  in  Greek  authors. 

That  I  may  not  be  accufed  of  lightly  advancing 
this  unfavourable  furmife,  I  lhall  endeavour  to  ren¬ 
der  it  probable,  that  their  knowledge  of  Greek  has 
feryed  but  to  bewilder  the  Dutch  Etymplogifts.  The 
more-,  indeed,  I  cqnfider  their  fyftem  of  analogy ,  the 


more  does,  it  appear  to  me  to  be  repugnant  to  every 
1  • 

kind  and  degree  of  evidence,  as  well  as  productive  of 
particular  errors  without  end.  Where  one  can  judge 
of  their  pofitions  with  any  fort  of  confidence,  there 
they  feem  palpably  erroneous ;  and  in  other  cafes, 


contrary  to  all  probability.  .Neyeythelefs,  what  they 
have  cqlle&ed,  when  properly  arranged,  will  be  found 


lx' 


a/ /  Vs  j.  ,  ~ 
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-c; 


flsd’w  bhdjc 


to  confirm  the  true  theory  of  language,  by  many  very 
ftriking  fa£b. 

I  have  already  loofely  obferved*  that  their  fyftem 
fuppofeS  a  regular  derivation  of  the  language  from  a 
few  fhort  primitives*  Lord  Monboddo,  more  con¬ 
fident  and  more  ingenious,  reduces  without  hefitation, 
the  Greek  primitives  to  the  five  duads  already  quoted, 
and  had  he  turned  his  attention  to  the  manner  in  which 
the  vowels  are  formed  by  the  organs  of  fpeech*  and 
perceived  their  near  affinity,  he  might  with  juft  as  much 
propriety  have  reduced  all  his  primitives  to  one* 

The  Dutch  etymologifts  do  not  all  feem  to  have  fo 
much  narrowed  the  bafe  of  their  building.  They  aL 
fume  triliteral  and  quadriliteral  as  well  as  biliferal 
roots,  and  are  doubtful  whether  there  are  not  quinqueli- 
teral.  Invcftigari  potent ,  fays  Valckenaer,  quot  pro~ 
labiliier  a  primis  fapientibus  illis  linguae  conditoribus, 
Jimplicia  primitiva  fixa  fuerlnt  &  conjiituta — Verba  pri~ 
7/iitiva  ab  A  incipientia  in  antiqua  &  ftmplici  lingua  fue - 
runt  tantum  dutdecim  nempe , 

.  I-  '  »  *  >  i*  > 

ctvUf  otTTUy  up&y  uxruy  u. Tu)y  et  ^ A  -  - 

Ab  axa>y  axccuy  ctxiOJy  ccy.wt  ctxou,  axua;*‘-*'and  :fo  On  till 
you  come  by  a  regular  increafe,  even  to  e&fulvt>ct$u« — 
Again, 

Ab  txyjy  ayxUy  uyx^ut  uyu ccyxXKUy  ttyava,  Mr* 
Scheid,  when  he  calls  the  five  biiitcral,  th?  molt; 
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fimple  roots,  (Etym.  p.  xlvi  and  xlvii),  Teems  to  come 
nearer  to  Lord  M.  as  does  alfo  Lennep,  when  he  ob- 
ferves,  manfejlum  itaque  eft ,  extitiJJ'e  in  anti  qua  lingua 
Graca  has  opdixiapie  formas  JimpliciJJimas  (viz.  the  duads), 
eajque  adeo  merit o  primas  Grccca  lingua  origines  did. 

In  this  manner,  then,  by  infertion  of  letters,  and 
the  confequent  enlargement  of  words,  was  the  whole 
language  formed  from  a  few  roots.  And,  as  Valcke- 
naer  further  remarks,  ex  verbis  primitivis y  tanquam 
totidem  Jlirpibus  et  radidbusy  amano  lingua  horto  injitist 
derivatorum  verborum ,  tanquam  totidem  ramorum  fcecunda 
propago  emicuit  et  propullulavit .  And  not  only  was  the 
mode  of  the  derivation ,  but  that  alfo  of  the  competition  r 
of  words  fixed  by  thefe  fame  wife  founders,  who  be* 
held  in  fpirit  the  future  fortunes  of  their  verbal  pro¬ 
geny.  —  Verba  autem  cum  verbis,  id  nomina  cum 
nominibus  modo  tam  vario  et  tam  artifici'ofo  compom 
queunty  id  fibi  invicem  innedli  et  illigari ,  ut  componendi 
et  glutinandi  rationesy  quas  primi  CONDITORES  lingua 
admirabilis  fixiffe  videntury  nullis  regulis  includi  poJJe  vi¬ 
de  ant  ur,  (p.  22.) 

How  little  probable,  or  rather  how  impofTible,  any 
fuch  formation  of  a  language  is,  the  hiftory  of  mankind: 
evidently  fhews.  Upon  what  grounds  can  fuch  a  de¬ 
gree  of  forefight  and  tafle  be  imagined  to  have  ex- 
•  .  iiled 
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lfted  among  the  Greeks  before  the  hiftorical  times  ? 
and  the  inconceivable  enterprize  of  laying  out  a  lan¬ 
guage  according  to  a  regular  plan,  could  not  have  ef- 
caped  both  hiftory  and  tradition.  The  motives  and 
the  means  of  execution  defy  conception.  If  Ariftotle 
and  Plato  could  not  fee  this  artificial  fyftem,  when 
the  language  lay  actually  before  them,  fhall  we  be¬ 
lieve  that  their  remote  and  forgotten  predeceifors  could 
call  it  up  before  their  imagination  ?  In  truth,  fuch  a 
reach  of  thought  is  not  the  affair  of  untutored  and 
uninfpired  mortals,  who,  as  they  had  a  language  of 
art  to  form,  mufl  have  fpoken  a  rude  language.  Now 
in  the  condition  of  fociety,  implied  in  this  fuppofi- 
tion,  human  life  is  divided  between  fenfation,  deep, 
liftleffnefs,  and  phrenzy  ;  for  the  tumultuous  fallies 
of  the  exalted  imagination  of  a  favage,  fall  nothing 
fhort  of  phrenzy.  Such  an  effort  of  generalization 
one  may  therefore  as  reafonably  expert  from  the  re¬ 
mote  ancestors  of  Homer,  as  an  EJfay  on  Human  Un¬ 
derstanding  from  an  Hottentot. 

If  the  other  member  of  the  dilemma  be  preferred, 
and  thefe  condi  to  res  be  placed  in  an  age  fo  culti¬ 
vated  as  to  have  a  written  fpeech,  the  garden  of  lan¬ 
guage  will,  it  is  evident,  be  already  occupied  ;  nor 

K  4 
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will  there  be  fpace  for  thefe  new  roots,  and  the  wide- 
fpreading  foliage  of  the  trees  which  they  produce  *. 

If  we  furvey  a  colle&ion  of  Greek  words  analogi¬ 
cally  arranged  f,  and  admit  their  affinity,  we  may 
form  two  fiippofrtions  ;  i .  That  the  long  words  are 
formed  from  the  fhort  by  extenfion  ;  or,  2.  The  fhort 
from  the  long  by  contradUon.  Now  as  we  have  no 
pofitive  hiftorical  evidence  to  determine  which  of  thefe 

T,  ,«T  ilicJ  OT-  '  V«?  •  :  ,  ,fi  ,  _v 

*  Conftderamus  linguam  Gracam ,  tanquam  hr  turn  jvmplici  ac  tia- 
t  nr  ali  pule  hr  itudine  amani/Jimum ,  grata  Jlorum  diverjijjimorum  copid 
tulti/Jimum,  et  mirificum  in  modum  variegatum  ;  fed  cujus  korti  pra 
ceteris  hortis  natura  duplicem  ab  ration em  ejl  admit abilis  \  primum, 
quod  fi  Jpedcmus  horti  amplitudinem  &  capacitatem ,  ar bores  ferat 
numero  paucffimas,  arbores  vero  per  eofdem  ordines  direElas  ;  arborer, 
quorum  proceritas  &  late  fpatiofa  et  in  longum  diffufa  ramorum  am - 

’’■*  *'  C  -•!  •  •%.’  *  i  V}  k  •  ;  : jj  .J 

plitudo fpatium  horti  totum  opacet.  Deindc  id  arboribus  hujus  korti 
peculiare  ejl,  quod  truncus  omnium  arborum  fit  Jimitlimus ,  quod  rami 
in  Omnibus  arboribus  numero  pares  ad  eandem  lincam  videantur  edudi, 
quodque  in  fingulis  ramis  omnium  truncorum  tot  idem  reperiantur  folia , 
nullis  lincamentis  difparia ,  adeo  ut  qui  unius  rami  folia,  unius  trunei 
ramos,  oculo  curiofo  et  philofophico  covfi deraver it,  ac  probe  perfpexerit9 
is  eddem  opera  mox  noverit,  fmgularum  arborum  rami  quot  folds 
gravati  luxurientur,  quot  rami  e  fingulis  truncis  propullulaverint. 

r  Valkenaer,  p.  27.) 

* 

\  L  *  *  j 

+  Valckenacr,  (p.  58,  59.)  has  an  alphabetical  arrangement  of 
an  hundred  words  derived  from  v  ,JX  '  .  •  * 
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is  the  true  fuppofition,  fo  neither  in  itfelf  does  the 
fyftem  of  analogical  abbreviation  appear  more  impro¬ 
bable  than  that  of  analogical  elongation. 

And  the  former  fyftem  is  countenanced  by  all  ex- 

/ 

perience  in  languages.  After  theyare  written,  and 
doubtlefs  alfo  before,  they  (hew  a  ftrong  tendency  to 
drop  letters.  If  there  be  exceptions  to  this  rule,  they 
are  afforded  by  a  few  words  of  infrequent  ufe,  or  by 
words  adopted  from  languages  already  in  efteem,  a 
caufe  that  never  difturbed  the  natural  tendency  of  the 
Greek  language,  or  by  fome  very  peculiar  circum- 
ftanfee :  as  our  adoption  of  unlefs,  inftead  of  lefs,  ufed 
by  many  of  our  old  writers,  was  perhaps  determined 
by  our  taking  lefs  for  a  term  of  comparifon.  Here  we 
negleht  caufes  which  operate  to  fuch  a  fniall  extent, 
as  well  as  changes  made  merely  euphonic  gratia :  Had 
the  Greek  language  afforded  this  feries, 

tfy  yf,  giw,  ywey  gin,  given , 

Mr.  Valckenaer  would  doubtlefs  have  fixed  upon  if 
as  the  primitive.  Yet  wherever  there  is  an  opportunity 
of  obferving  fucceffive  alterations  in  words,  we  fhall 
find  abridgment  and  not  extenfion  ;  whether  in  the  diffe- 
rent  periods  of  an  improving  language,  or,  (where  it  is 
exceedingly  remarkable,)  in  the  difference  between  the 
long  concatenation  of  articulations  in  barbarous  tongues, 

and 
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and  the  monofyllables  that  form  the  bafe  of  written 
languages.  We  cannot  but  fuppofe,  that  this  latter 
change  has  taken  place  by  degrees  ;  it  is  not  very  eafy 
to  believe,  that  words  have  the  property  of  fhutting  up 
all  at  once,  like  pocket  teiefcopes.  Lord  Monboddo, 
I  know,  pretends,  that  languages  of  art  muft  be  made 
by  men  of  arty  that  is,  by  thofe  “  who  have  made  a 
“  particular  ftudy  of  words  and  things,  with  a  plan 
u  or  fyftem,  proceeding  in  a  certain  method,  and  ac- 
<c  cording  to  certain  rules  for  the  attainment  of  that 
<£  end  but,  as  ufual,  he  forgets  to  prove  all  this  *. 

He 

*  Here  is  a  fpecimen  of  his  Lordftiip’s  manner  of  arguing,  &c. 
“  It  maybe  thought — that  though  there  be,  no  doubt,  a  great  deal 
“  of  art  in  language,  yet  it  may  have  arifen  by  degrees  from 
l<  experience,  obfervation,  and  vulgar  ufe ;  and  that  in  this  way 
“  even  a  language  of  art  may  have  been  formed  without  any  re- 
<l  gular  plan  or  fyftem.  If  this  be  true,  I  think  it  muft  be  true 
“  likewife,  that  all  the  other  arts,  liberal  as  well  as  mechanical, 
“  muft  have  been  invented  in  the  fame  way ;  and  that  painting , 
u  mujic,  architeElure ,  mujl  have  been  the  work  of  the  mere  vwl- 
“  gar!”  IL483.  Some  philofophers  have  been  as  liberal  in 
imputing  erf,  or  ingenious  contrivance,  to  rude  nations,  as  Lord 
M.  (who  quibbles  not  a  little  about  the  term  art)  is  niggardly. 
Thus  the  trial  by  jury  has  been  imputed  to  profound  political  wif- 
dom,  as  if  a  review  had  been  taken  of  all  aClual  and  all  pojfblt 
I  modes 
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He  informs  us  further,  that  “  the  inventors  of  the 
*<  art  of  language  were  men  of  authority  among  a  fa- 
<<  vage  people.”  (II.  497*)  Now  let  us  hear  what 
tafk  thefe  favage  men  of  authority  had  to  perform : 
firft,  *  A  fyftem  of  etymology  was  to  be  formed,  by 
“  which  the  whole  language  was  to  be  derived  from 
“  certain  primitive  founds,  or  radical  words.  Then 
“  cafes,  genders  and  numbers  were  to  be  invented, 
“  which  anfwered  a  double  purpofe,  both  of  expreffmg 
“  different  relations  and  other  circumftances  of  things, 

modes  of  adminiftering  juftice  ;  and  this  had  been  preferred  upon 
companion.  But  it  is,  in  fa£t,  a  very  obvious  fuggeftion  of 
our  fenfe  of  juftice,  and  follows  immediately  from  that  principle 
*  of  human  nature,  which  is  fo  admirably  unfolded  in  the  theory 
of  moral  fentiments ,  by  Dr.  A.  S?nith.  Jurymen  are  but  arbiters 
under  another  name  ;  and  arbitration  is  the  moft  natural,  as  well 
as  the  moft  excellent  way  of  compofing  differences.  The  only 
difficulty  perhaps  was  to  transfer  this  method  from  civil  to  cri¬ 
minal  caufes.  But  after  all,  in  eftablifhing  and  regulating  a  mode 
of  difpenfing  juftice,  which  was  dictated  by  feelings  lodged  in 
every  bofom,  there  is  nothing  which  we  need  imagine  placed 
beyond  the  reach  of  minds  little  inured  to  reflection.  Several 
nations,  we  know,  inherited  this  invaluable  bleffing  From  their 
rude  anceftors ;  and  probably  all  enjoyed  it  in  fome  form  or 
other,  till  it  was  wrefted  from  them  by  their  oppreffors. 


.  W); 


“  and 
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fS  and  of  connefting  words  together  in  Syntax.  Then 
“  tenfes  and  moods  of  verbs  were  to  be  contrived, 
“  by  which  the  circumflance  of  time,  and  the  affec- 
“  tions  and  difpofitions  of  the  human  mind  with  re- 
tc  fpe£I  to  the  a6fion  of  the  verb,  were  to  be  ex- 
tc  preffed.”  (II.  p.  489.)  The  language  was  befides 
to  be  made  mufical  ;  and  before  every  thing,  it  was 
neceflary  to  have  accomplifhed  “  that  great  work  of 
<c  fcience,  viz.  analyfis.” 

The  univerfal  tendency  to  contraction,  is  not  lefs  ap¬ 
parent  in  the  Greek  than  in  other  languages  :  and 
the  writers  whom  I  have  quoted  in  a  thoufand  in- 
fiances,  both  prove  and  allow  it,  though  in  the  for¬ 
mation  of  the  language  they  feem  only  to  think  of  the 
contrary  procefs  ;  a  procefs  without  caufe  or  motive, 
unlefs  in  very  rare  cafes,  and  therefore  contrary  to 
nature.  Lord  M.  gives  us  this  gradation.  From 
Twit pew,  (the  original  infinitive,  according  to  him,) 
COme  Tvvhvat 


T  virleyty 

.JL.y  ,,,  43V  'il3B 

Tvvflttv 

♦  •  % 

TVkIhp  (II.  p.  507.) 

'  .*>  r'fA-  ■  ibfil 

;tL  ^ 

yO  alfo,  lyyivcti,  eytuaa,  ty.y.ttf  iy.it 

Lennep.  tyacrv,  tya-u, 

it  * 

t^iKaau,  t^i7\<xu,  t|sAoJ. 

j:;'::  ns.1:'  •  j-  *  ..jr* 

for,  n 

Valckenaer 

MO 


.  Yalckenaer  allows  contraftion  in  fuch  cafes  as  thcfe, 

V-  *’  '  ff.*  +  r  ’  i  L  Oxl> 

'&&\otV' — -57 Xxu, — .repau,  —  r paa — and  hence  we,  might 
eafily  have  nr^u  and  rou. 

j  .  ,  . 

Mr.  Scheid  fupplies  a  great  number  of  contra&ions 

both  in  Greek  and  Latin — as  (puxo j,  fax.  a  torch 

^  J  ^  w  '  *  *  tf -yi  / « >  *  \ J }  J  niij 

nxy-os,  :  of  edo ,  I  eat,  he  obferyes,  declinatio 

20DI13O  .  i  .0  •  I  I J  .D3tI3iq 

verbi  per  es.  eft  efje ,  W?z/r,  hoc  eft,  «//V,  edit .  edere , 
r  j  n  j  >  >  " 

editur ,  p.  342,  where  he  explains  why  the  d  takes 
place  of  the  f. — In  a  few  inftances,  the  perverted 
order  of  derivation,  which  I  lay  to  the  charge  of  thefe 

>■ s  •  1*  #  ■  L  1  *  -  ru  *  ?  0  JL 

etymologifts,  is  palpable.  Thus,  a  mu  ofculor , formatum 

'*•'  j  *  -l-  J :  >J  I  fJ  . | 

eft  futurum  mo-u,  et  «•  geminata,  mo-ctu*  Now  in  this 

word,  imitative  of  found,  every  one’s  ears  will  fatisfy 

"  K  -  :  1  ,.r»a  jnnJi 

him,  that  xvcx™  ipuft  have  been  before  mu,  as  being 

fo  much  mor,e  expreflive  j*. - Scaliger  had  derived 


-nr.  C 


“  mitt  o'  I  fend ,  from  a  thready  “  quoniam  qui 

v  ;  ,,  i ....  ■ ,  •  l  -  i  /  ■  *  ] . , ; ./ 

jnittit,  elongat.” — No,  fays  Mr.  3->  it  comes  from 


nsm 


*  His  ingenious  obfervation  on  the  very  general  word  fade , 

*■'  i-':'  "  -  .•■w- 

deferves  to  be  quoted:  fado  proprie  in  lucem  profero ,  emitto,  of 

•  i  i 1  •  ’ 

Undo.  ....  Unde  jam  Jlatim  intelligi  poterit,  qua  de  causa  verbum 
facere  adkibcatur  tantum  de  externis  &  luci  quafi  expofitis  adioni- 
bus  ;  alterum  vero ,  agere  de  interni s  proprie  dicatur ,  p.  328. 

+  IlTKro-<<;,  pinfo,  forte  pro  'xricrau,  a  <tb\u,  (fee  the  Etymolo- 
gi/cum,)  is  furely  an  example  of  the  fame  perverted  etymology, 
and  many  others  might  be  enumerated. 


*  .  *  > 
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piv,  which  is  akin  to  p 6a,  and  therefore  fignifies  any 
motion,  quo  quid  elaxetur  et  projiciatur.  The  fame 
fort  of  miftake  perpetually  occurs  in  the  Etymologicumy 
where  all  the  primitives  have  a  general  meaning  align¬ 
ed  to  them,  and  the  derivatives  a  particular.  Now 
it  is  obvious,  that  all  fignifications  muft  arife  from 
particular  perceptions,  and  the  meaning  of  all  words 
be  analogically  extended  ;  we  muft  firft  have  a  given 
motion,  and  then  the  term  for  motus ,  quo  quid.  Hence 
when  it  is  faid,  that  psv^,  pvs,  a  moufey  comes  from 
piof  penetroy  this  order  muft  be  the  reverfe  of  right, 
unlefs  a  word  for  penetrate  had  been  derived  from 
fome  other  individual  phenomenon. 

But  what  overturns  this  whole  fyftem  of  analogical 
elongation  at  once,  is  a  difcovery  of  Mr.  Scheid,  to 
which  Lennep  contributed  an  hint,  and  the  eaftern 
languages  a  diredt  analogy :  this  difcovery  affords  by 
far  the  moft  important  elucidation  of  the  ftruTure  of 
the  Greek  language,  of  any  thing  contained  in  the 
three  volume's,  of  wThich  he  has  been  the  publifher. 
Indeed,  the  obfervations  of  Mr.  Scheid  are,  in  ge¬ 
neral,  much  fuperior  to  thofe  of  his  predeceffors,  ef- 
pecially  to  thofe  of  Valckenaer  ;  and  the  fuperiority 
probably  depends  on  his  great  knowdedge  0/  the  ori¬ 
ental  languages. 


Thefe 
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Thefe  languages,  as  he  remarks,  univerfally  form 
the  perfons  of  tl*e  praeterite,  by  adding  certain  fyl- 
iables  of  the  ancient  pronouns  to  their  infinitive  forms. 
Thus  Sjchabh  in  Hebrew  fignifies  decumbere ,  and  atta, 
tUj  and  attem,  vos ;  hence  by  coalefcence  and  contrac¬ 
tion,  sjchabh- ta,  decubuifli,  and  sjchabh- tem,  decubuijlis . 
In  like  manner  he  fhews,  that  from  the  coalefcence  of 
eyu,  efjus,  spi,  (which  as  well  as  spot  and  spus 

all  flood  for  the  firfi:  perfon  fingular,)  with  certain 
other  words  or  founds,  were  formed  the  Greek  verbs 
in  -co  and  -to  ;  as 

''Aw  or  «fo,  for  cuyw  or  aV  I  breathe,  from  the  co¬ 
alefcence  of  the  firfi;  vowel,  (originally  perhaps  fever al 
times  repeated,  in  imitation  of  the  found  of  breath¬ 
ing  or  panting  a  a,  and  zyu* — So  alfo,  from  4 
a  found  imitative  of  fpitting  and  the  fame  pronoun 
TItvcj  or  4\vyi  for  4lvsy&j,  or  4\v£{ju.  He  goes  through 
the  other  perfons  of  the  verb,  and  fhews,  that  they 
are  compofed  of  adforming  pronouns  and  other  founds. 
The  Latin  verbs  in  -m,  ( inquam ,  &c.)  he  obferves, 
correfpond  to  the  Greek  in  -yi.  The  infinitive  is 
formed  in  the  fame  way  by  the  addition  of  to  ©•oie, 
&c.  This  is  common  fenfe  ;  here  we  have  fatis- 
factory  reafons  afiigned  for  each  change  ;  whereas 
Vakkenaer  and  Lord  Monboddo  have  both  been  led, 

by 
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by  their  fyftem  of  derivation,  and  each  independently* 
of  the  other,  to  afTign  a  fortuitous  and  caufelefs 
origin  to  the  verbs  in  /xj,  and  alfo  to  miftake  their  re¬ 
lative  antiquity.  “  There  are  at  prefent  in  Greek/* 
fays  Lord  Monboddo,  “  two  kinds  of  verbs,  one  ter* 
«  minating  in  -*>,  the  other  in  :  but  it  is  evi~ 
li  dent,  that  thefe  lad  verbs  are  derived  from  the 
«  circumflex  verbs  in  -0  ;  arid  that  they  vjere  a  variety 
u  in  the  form  of  the  verbs ,  introduced  in  later  tunes, 
<e  and  no  part  of  the  original  conjlitufion  of  the  language . 
«  Accordingly  in  the  moft  antient  dialed  of  the  Greek, 
if  I  mean  in  the  Latin,  they  are  not  to  be  found.” 
(IL  515*)  Nearly  fo  Valckenaer —  a  verbis  in  qw 
manarunt  verba  in  vpa,  a  verbis  in  w,  verba  in 
(p.  1 6.)*  In  Homero ,  fays  Lennep  on  the  contrary, 
longe  plura  hujus  generis  verba  (in  /*»)  quarn  in  retiquis 
Jcriptoribus  Greeds  reperiuntur  (p.  113):  he  adds,  that 
the  iEolic  dialect,  having  undergone  lefs  change  than 
the  Attic  (that  is,  in  fa£t,  being  older),  has  far  more 
verbs  in  -pa. 

The  whole  theory  of  the  formation  of  perfons  and 
tenfes,  by  changing  letters  and  fyllables,  muft  be  as 
falfe  as  it  is  unfatisfa&ory,  and  it  afligns  the  reafon  of 
nothing.  All  the  Greek  perfons  and  tenfes  and 
oblique  cafes  muft  be  explained  by  th?  anatomy  of 

the 
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r  ^  ti  *  c  ^  V  •»  (  ^  ~  4  « ,  „  >  ^  ^  ^  ^  ?  ? 

die  words,  as  Mr.  Scheid  has  explained  them  in 
fome  inftances.  I  might  juft  as  well  fay,  that  a 

.  i  '7  w  -  »  . 

fcalp  is  derived  from  to  fcalp ,  by  changing  to  into 

j 

A,  as  that  %ivyMvpi  is  formed  from  f ivywuy  by  chang¬ 
ing  (o  into  i*iy  and  fo  on  in  all  tenfes,  moods,  and 
cafes;  The  argument  from  the  analogy  of  the  Greek 
words  actually  diffe&ed,  corroborated  as  it  is  by  the 
analogy  of  other  languages*  which  like  the  Englifh 
(as  I  think ,  we  think ,  you  think ,  they  think)  prefix  in- 
(lead  of  fuffixing,  in  order  to  form  the  perfons 
of  their  verbs,  is  perfectly  decifive  :  nor  is  there  any 
thing  better  than  mere  affertion  to  oppofe  to  it.  And 
Lennep  eftimates  the  aflertions  of  grammarians  at 
their  full  value,  when  he  obferves  :  Id  nimirum  femper 

\  V  %  . 

tenendum ,  in  hoc  fudiorum  genere ,  parum  aut  nihil  fere 
vidiffe  grammaticosy  tam  vet  ere  s  quam  recent  i  ores  ;  adeoquey 
nuilo  modo  eorum  placitis  efje  flandum >  nifi  turn  quando 
ex  ipfd  linguce  naturd  petit  a  effe  ea  appareat  (p.  55.). 

1  w  ./A 

Indeed,  except  as  to  the  found  of  a  language,  it  is 

.  .*  \ m  4 .  • ' 4 j  1 

indifferent  whether  thefe  modifying  words  are  prefixed 

or  fuffixed*  In  Swedifh,  the  articles  are  annexed  to 

. 

the  end  of  the  words  :  ^nd  this,  I  believe*  is  one  rea- 
fon,  why  that  language  is  fo  much  the  moft  melliflu- 
ous  (and  of  courfe  the  only  one  abounding  in  operas) 
of  the  whole  northern  fifter-hood.  We  may  be  af- 

L  fured. 
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lured,  that  u  was  never  metamorphofed,  as  Valcke- 
naer  fuppofes  (p.  44.),  by  any  grammatical  magic 
into  si;,  si  to  make  perfons,  nor  into  0;  or  to  make 
nouns,  as  xy.o;,  ax^o;;  the  difference  muff  depend 
upon  the  appofition  of  different  words,  and  the  exter¬ 
mination  perhaps  of  the  Iaft  fyllabfe  of  the  firft,  and^ 
the  firft  fy  11  able  of  the  Iaft,  of  the  coalefcing  words. 

Hence  it  appears  that  Lord  Monboddo,  as  well 
as  the  Hemfterhufian  fchool,  were  grofsly  deceived 
in  fuppofing  the  verb  or  verbs,  to  be  the  parent 
word  of  the  whole  Greek  language  ;  the  verbs  or 
words  which  we  conjugate,  were  of  late  formation  ; 
and  arofe  as  the  language  was  ground  down  by  ufe. 
Nouns,  or  the  names  of  perceptions,  are,  in  truth,, 
the  only  true  part  of  fpeech  :  from  them  all  was  de¬ 
rived.  Several  years  ago,  a  gentleman  in  Oxford* 
whofe  minute  fkill  in  languages  and  general  juftnefs 
of  views,  are  not  fufliciently  known  beyond  the  circle 
of  his  friends,  fhewed  me  by  inftances,  like  that  ad¬ 
duced  by  Mr.  Scheid,  that  the  Hebrew  language  has  n 7 
Verbs .  In  the  fame  fenfe,  the  Saxon  languages  are 
without  verbs  ;  and  the  Greek  verbs  are  compofed  of 
nouns.  Accordingly,  Mr.  Tooke  very  juftly  obferves, 
that  “  a  confideration  of  ideas,  or  of  the  mind,  or  of 
“  things ,  relative  to  the  parts  of  fpeech,  will  lead  us 
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tc  no  farther  than  to  nouns ;  i.  e.  the  figns  of  thofe 
<£  imprefiions  or  names  of  ideas.  The  other  part  of 
“  fpeech,  the  verb,  mud  be  accounted  for  from  the 
“  neceffary  ufe  of  it  in  communication.  It  is  in 
<(  fa6l,  the  communication  itfelf ;  and  therefore  well 
16  denominated  diffunu  For  the  verb  is  quod 

“  loquimur,  the  noun,  de  quo”  (p.  71.):  to  make  a 
verb,  or  to  communicate,  we  put  together  the  name 
of  a  thing  and  of  an  a£tion  or  paffion.  The  mode 
of  expreflion  of  children  and  Africans  frequently  ex¬ 
emplifies  this  remark. 

To  conclude  a  conted  with  chimeras,  which  af¬ 
fords  no  immediate  fatisfailion,  and  in  its  mod  favour¬ 
able  iffue,  can  confer  little  honour  ;  I  fhall  quote  from 
Mr.  Scheid  a  paffage,  in  which  he  finally  rejects  th$ 
whole  analogy  of  his  maders ;  and  if  we  had  none  but 
preternatural  means  offered  to  our  choice,  I  fhould, 
with  him,  prefer  revelation  to  the  fuppofition  of 
rude  men  falling  upon  this  milliner’s  method  of  fa- 
fhioning  a  language,  by  dicking  letters  in  the  middle 
or  at  the  end  of  little  primitives,  in  order  to  puff 
them  out.  Equidem  fateor ,  fultilem  nimts  mihi  Jeeps 
vifam  fuijje  iftam  quam  dlximus,  derivandi  rationem  ; 
quafi  vero  antiquijjimi  Greed  normam  banc  de  communi 
confilio,  in  fermonis  fui  amplificatione,  fibi  legiffent ; 

L  2  ut 
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nt  ab  cIku  infer!  a  all  qua  vocali  de  quinque  vocalibus,  ef~ 
formarent  d.y.uu,  ay.tw,  ciy.Wy  cmou,  uy.vu,  ab  z>>Uy  jAaw,  efa#9 
et.iu.',  tXou,  s\vv.  Rudibus  mortalibus y  (ji  vel  maxims  lin - 
guas  hurnanum  opus  efje  exijiimes ,  quod  nunquam  ego 
crediderim)  antequam  lingua  jam  conjlituta  cfjet ,  earn  tri- 
'h ue re  dx^.Quav,  qua  vix  a  philofopliis,  novam  forte  linguam 
conditur'iSy  expeblari  pojjit ,  id  vero  nimium  mihi  videtur 
effe ,  in  hoc  anfiquifatis  Jtudio  ;  nequc  id  voluijfe  Lenne~ 
piuniy  fummofque  ipfius  praceptoreSy  Hemferhujhvn  et 
Valckenariuniy  facile  inducor  ut  eredam  (p.  491.)  Mr. 
S.  fuppofes  a.y.z\  the  old  dative  of  a,y.Yif  which  is  formed 
from  xzu,  to  have  given  rife  to  oiKBUy  and  fo  forth. 

The  phyfical  confideration  of  the  vowels  will  go 
a  great  way  towards  explaining  the  fa£ls  upon  which 
this  fyftem  of  analogy  is  founded.  In  the  different  lan¬ 
guages  of  Europe,  a,  e,  i,  o,  u,  reprefent  fome 
fcores,  and  perhaps  fome  hundreds  of  founds,  varying 

by  imperceptible  gradations  ;  and  it  is  evident  from 

» 

anatomy,  that  fuch  founds  may  be  varied  without  end. 
From  the  affinity  of  the  vowels,  and  of  feveral  of  the 
confonants  it  happens  that  the  fame  found  is  in 

4 

*  Lennep’s  idea,  if  he  be  the  author  of  it,  of  arranging  the 
letters  of  the  alphabet,  according  to  their  affinity,  is  ingenious. 
He  places,  for  infance,  G  next  to  k,  a  to  p,  d  to  T,  and  fo  on. 

f  '  M  - 

writing. 
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writing  reprefented  very  differently.  Before  the  in¬ 
vention  of  the  art  of  printing,  it  was  perhaps  impof- 
fible  to  introduce  an  uniform  orthography  ;  though 
the  more  a  language  was  written,  the  more  it  would 
approach  towards  uniformity  in  this  refpedt.  In  moft 
of  thofe  cafes  therefore,  where  the  vowels  are  fup- 
pofed  to  have  been  feverally  inferted,  we  have,  in 
fa£t,  only  one  word  differently  fpelled  :  and  this  diffe¬ 
rence  of  fpellmg  will  be  more  firmly  eftablifhed, 
the  longer  the  ftates,  that  fpeak  a  common  language, 
continue  independant  of  one  another.  Had  all  Ger¬ 
many  groaned  for  ages  under  the  tyranny  of  one  de- 
fpot,  we  fhould  not  have  had  the  difference  of  ortho- 
graphy,  which  ftill  prevails  between  the  Saxon,  Swifs, 
Pruffian  and  Auffrian  writers.  Moreover,  in  every 
thing  we  do,  we  proceed  by  analogy,  and  imitation 
is  the  mould  in  which  we  are  all  caff.  Now  it  is  a 
circumftance  of  great  fingularity  and  importance,  that 
in  the  improvement  of  the  Greek  language,  and  in 
the  gradual  contra&ion  of  Greek  words,  this  invariable 
tendency  of  human  nature  was  not  diflurbed  by  the 
influence  of  any  more  polifhed  language.  Thefe 
feveral  caufes  will,  I  think,  fully  account  for  thofe 
groups  of  refembling  founds  which  are  obferved  in 
that  language.  And  fimilarity  of  conftrudlion,  being 

L  3  founded 
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founded  upon  a  principle,  common  to  all  mankind,, 
muft  prevail  to  a  certain  extent  in  other  languages 
as  well  as  in  the  Greek  ;  and  as  Lennep  juftly  ob- 
ferves ;  analogia,  ex  ipfa  hominis  natura  manans,  in 
omnibus  omnino  Unguis ,  pro  diverfa  indole  earum,  di- 

i 

verfa  quidem ,  in  Jingulis  tamen ,  aquali  modo,  per  omnes 
carundem  partes,  regnat  conftantijjim'e.  It  may  appear 
extraordinary,  that  a  perfon,  who  makes  fo  many 
juft  ftngle  obfervations,  fhould  adopt  a  fyftem  fo  im¬ 
probable  and  fo  deftitute  of  proof.  But  the  pheno¬ 
menon  is  not  unprecedented.  The  fadts,  adduced 

by  other  theorifts,  have  fometimes  been  fubverfive  of 

\ 

their  fyft;em. 


NOTE 
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NOTE  II. 

»  * 

On  the  Spirit  and  Tendency  of  the  Doff  vines 
of  the  IlTspoEvla,  and  on  the  Merit  of 
the  Author  as  a  D  if  cover  er , 


^~^Onfidering  the  long  delufions  which  words  have 
fupported,  the  deadly  animofities,  public  and 
private,  to  which  they  have  given  rife,  and  how  much 
genius  they  have  rendered  ufelefs  or  pernicious  to 
mankind,  gram?nar  may  be  numbered  among  the  mofl 
important  of  all  purfuits.  That  work,  therefore,  in 
which  Mr.  Tooke  has  revealed  fo  much  of  the  flruc- 
ture  of  language,  appeared  to  me,  on  its  firfl  publica¬ 
tion,  one  of  the  moft  valuable,  as  well  as  one  of  the 
mofl  ingenious  produ&ions,  that  ever  iffued  from  the 
prefs ;  except  Mr.  Locke’s  EiTay,  I  confider  it  as 
that  which  has  mofl  contributed  towards  the  theory  of 
our  intelledlual  faculties.  Whatever  may  be  thought 
of  their  value }  no  one,  I  believe,  capable  of  under- 

L  4  Handing 
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landing  the  proofs,  will  hefitate  to  admit  the  truth 
of  the  doctrines  it  contains. 

But  mod  fortreffes  have  fome  weak  or  unguarded 
fpot.  When  a  theory  is  eftablifhed  by  incontrover¬ 
tible  evidence,  the  ufual  mode  of  hoflility  is  to  difpute 
-the  author’s  claim  to  difcovery.  Should  he  be  in  any 
way  obnoxious,  this  kind  of  attack  is  not  likely,  on 
that  account,  to  be  carried  on  with  lefs  than  ordinary 
vigour. 

It  has  accordingly  been  faid,  that  although  his  phi- 
lofophy  of  language  be  true,  yet  little  or  no  credit  is 
due  to  Mr.  Tooke,  fince  it  had  previoufly  been  taught 
by  others.  If  fo,  Mr.  T.  was  either  acquainted  with 
their  works,  or  he  was  not.  According  to  the  latter 
fuppofition,  we  may  confole  him  by  fome  flight  com¬ 
mendations  of  his  ingenuity,  but,  in  a  fhort  time, 
we  fhall  think  no  more  about  him.  Our  tribute  of 
admiration  and  of  gratitude,  will  all  be  paid,  as  juftly 
due,  to  his  predeceffors,  But  if  he  was  acquainted 
with  their  difcoveries,  then  notwithftanding  any  tri¬ 
fling  corredtions  or  additions  he  may  have  made,  his 
attempt  to  deceive  us,  and  defraud  our  inftrudtors  and 
benefactors  of  their  reward,  will  fupprefs  every  fen- 
timent  but  indignation. 
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The  indidlment  againft  Mr.  T.,  may  be  laid  in  the 
name  of  Skinner  and  his  brethren,  of  Lord  Mon* 

boddo,  or  the  Dutch  fchool  of  etymologifts. 

*'  .  * 

The  fhare  in  the  Ewea.  nrepoefla  due  to  Sandlins, 

Voftius,  Skinner,:  or  Junius,  who  are  always,  I 

believe,  fairly  quoted,  will  vanifh  altogether  upon  a 

« 

juft  eftimation :  nor  will  any  equitable  critic,  ac¬ 
quainted  with  the  progrefs  of  difcovery,  dwell  a  mo¬ 
ment  upon  this  charge.  It  has  always  happened,  that 
certain  fadls  belonging  to  -an  extenfive  theory  have 
been  noticed,  and  certain  hints,  which  when  they  have 
afterwards  been  adverted  to,  might  be  fuppofed  to  fugged 
it,  have  been  thrown  out,  long  before  the  theory  itfelf 
was  fully  formed.  This  can  hardly  fail  to  be  the  cafe 
with  all  juft  theories.  A  man  need  not  poftefs  a  very 
obfervant  eye,  nor  a  very  generalizing  mind,  to  no¬ 
tice  a  few  out  of  a  multitude  of  fadls,  which  he  has 
every  day  before  him,  and  to  fufpedl  fome  connedlion 
between  them.  The  predeceflors  of  Harvey  were  fo 
perfedlly  acquainted  with  the  proofs  from  which  Har¬ 
vey  deduced  the  circulation  of  the  blood,  that  Haller 
wonders  how  they  could  have  failed,  efpecially  one  of 
them,  to  draw  the  conclufion.  But  Haller  does  not 
fhe  lef$,  on  this  account,  acknowledge  the  genius  of 

Harvey. 
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Harvey.  If  it  be  true,  that  Skinner’s  if  fpoke  fo 
plainly  and  fo  loud  in  behalf  of  himfelf  and  his  kin¬ 
dred,  why  was  the  cry  loft  upon  Johnfon,  Lowth, 
Harris,  Monboddo,  as  well  as  our  other  grammarians 
and  lexicographers  of  high  and  low  degree.  It  was 
becaufe  Skinner’s  derivation,  if  it  fhines  at  all,  fhines 
with  a  reflected  light — it  was  becaufe  it  is  not  every 
man,  who  has  eyes,  that  can  perceive. 

Lord  Monboddo  will  not  infringe  even  fo  much  as 
Skinner  upon  the  grammatical  reputation  of  Mr. 
Tooke.  Skinner’s  merit  does  amount  to  fomething, 
though  the  fum  be  fcarce  large  enough  to  be  appre¬ 
ciated.  Lord  Monboddo’s  is  a  folitary  cypher.  The 
following  paftage  occurs  in  his  fecond  volume,  pub- 
lifhed  in  1774,  and  is  that  upon  which  his  claim 
muft  be  founded.  “  I  prefer  that  divifion  of  the 
iL  parts  of  fpeech,  that  has  been  given  both  by  Plato 
f<  and  Ariftotle,  into  noun  and  verb  ;  and  I  will  en~ 
(C  deavour  to  fhew,  that  all  the  other  parts  of  fpeech 
sc  above-mentioned,  (viz.  the  eight  commonly  enu- 
€<  merated)  may  be  fitly  referred  to  one  or  other  of 
“  thefe  two.”  In  a  note  his  Iordfhip  informs  us, 
that  “  Ariftotle  has  given  this  divifion  in  his  book 
“  of  interpretation,  and  Plato  in  the  Sophift.  It  is 

“  true. 
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cc  true,  that  Ariftotle . in  his  popular  work 

“  upon  poetry,  ch.  20.  has  given  us  another  divifion, 
cc  more  fuited  to  the  capacity  of  thofe  for  whom  he 
“  wrote  that  book,  viz.  into  noun ,  verb,  article  and 
“  conjunction  ”  (II.  28.)  To  write  falfhood  and  non- 
fenfe  for  the  edification  of  the  people,  has  indeed 
been  a  practice  common  enough  fince  the  days  of 
Ariftotle,  and  probably  before  him.  I  do  not,  how¬ 
ever,  in  the  prefent  cafe,  give  Ariftotle  the  credit  of 
any  fuch  laudable  intention.  I  rather  fuppofe  that  he 
was  not  acquainted  with  any  one  of  thofe  phenomena 
which  betray  the  nature  of  language ;  if  fo,  his  fluc¬ 
tuation  between  different  furmifes  will  appear  natural 
enough.  His  expreflions  would  undoubtedly  have 
been  precife  and  uniform,  had  he  entertained  but  a 
fufpicion  of  the  nature  of  particles.  Lord  Monboddo 
certainly  repeats  the  opinion  without  comprehending 
the  fubjedt  any  better  than  Ariftotle,  and  no  where 
in  his  very  prolix  Analyfis  of  the  formal  part  of  lan¬ 
guage,  which,  after  all,  is  no  analyfis,  nor  any  thing 
in  any  degree  approaching  towards  an  analyfis,  does 
he  offer  either  proof  or  prefumption  in  favour  of  his 
hypothefis.  He  even  adjures  the  reader  by  his  can¬ 
dour,  not  to  impute  to  him  any  fuch  defign.  u  The 

u  candid 
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*c  candid  reader,  fays  he,  will  not  underftand  that  I 
mean  to  fay,  that  conjunctions,  prepofitions,  and 
fi  fuch  like  words,  which  are  rather  the  pegs  and 
il  nails  that  fatten  the  feveral  parts  of  the  language, 
(i  than  the  language  itfelf,  are  derived  from  verbs,  or 
are  derivatives  of  any  kind,  but  he  will  underhand 
“  that  I  mean  the  names  of  things,  which  are  pro- 
i(  perly  the  words  of  a  language.”  (II.  p.  188.)  This 
is  then  what  his  lordfhip’s  dodtrine  amounts  to,  com^ 
pared  with  that  of  former  grammarians.  They,  many 
of  them,  reckoned  eight  parts  of  fpeech  ;  the  noun 
and  verb  among  others.  Lord  M.  reckons  two  only, 
all  the  while  merely  repeating  Plato  and  Ariflotle  ; 
• — and  thefe  are  the  noun  and  verb.  As  to  the  parti¬ 
cles,  wherein  lay  all  the  difficulty,  lie  fays,  they  are 
pegs  and  nails,  not  the  language  itfelf, \  not  properly  the 
words  of  a  language.  And  when  he  conjectures,  that 
the  verb  is  the  parent  word  of  the  whole  Greek  lan¬ 
guage,  he  mull  mean  of  the  whole  eight  parts  of 
fpeech,  fix  excepted.  Whatever  may  be  Mr.  T.’s 
dexterity,  as  a  literary  thief,  he  never  hole  an  atom  of 
his  dodtrine  from  Lord  Monboddo.  Nor  do  I  imagine 
his  lordihip  would  venture  an  oath,  or  even  an  affir¬ 
mation,  that  any  article  in  the  E^a  Urtfeila.  is  his 
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property,  except  what  is  duly  marked  with  his  lord- 
fnip’s  name  When  he  comes  to  explain  the  pro¬ 
noun,  this  is  his  philofophy.  “  If  either  the  fpeaker 
€C  or  the  hearer  be  the  fubjedl  of  the  difcourfe,  there 
€C  is- no  more  ado  than  to  invent  two  words  to  defign 
and  diftinguifh  them  from  one  another.  And 
4t  thefe  words  are  called  pronouns :  viz.  of  the  firft 
and  fecond  perfon.”  In  explaining  the  origin  of 
the  pronoun  of  the  third  perfon,  he  is  equally  lumi¬ 
nous.  Having  premifed,  that  if  there  be  an  object  in 
queftion,  of  which  the  hearer  knows  nothing  before¬ 
hand,  we  can  convey  no  knowledge  of  this  objedt  to 
him  but  by  {hewing  it  ;  “  but  fuppofe  the  objedl,  he 
“  continues,  had  been  mentioned  before  in  the  dif- 
“  courfe,  and  that  in  this  way  he  has  come  to  the 
“  knowledge  of  it,  any  word  marking  a  reference 
“  to  the  objedt  before-mentioned,  and  denoting  that 
44  it  is  the  fame  with  the  objedl  now  mentioned,  will 
“  be  fufficient  to  fingle  out  and  diflinguifh  that  ob- 

#  The  only  poflible  exception  is  in  the  latter  part  of  this 
fentence.  “  The  art  of  language  appears  to  confifl  in  four  things  : 
“  l.  In  cxprelTing  accurately  and  diftin&ly  all  the  conceptions 
“  of  the  human  mind.  2.  In  doing  this  by  as  few  words  as  pof- 

Jibk.”  (II.  p.  6.) 

“  jedl 
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cc  je£t  from  others.  And  here  we  have  another  pro- 
t(  noun  of  the  third  perfon,  which  ferves  to  diftinguifti 
<£  fubje&s  of  the  converfation  that  are  not  prefent.5’ 
(ii.  p.  49.)  According  to  Lord  M.’s  docftrine,  when 
a  man  was  in  want  of  a  pronoun,  there  was  no  more 
ado  than  to  invent  one  ;  but  how  he  fet  about  this  in¬ 
vention  !  why  truly,  fagacious  reader,  this  trivial  and 
acceffory  problem  he  leaves  to  thee  to  folve.  It 
feems  clear,  from  his  own  terms,  that  the  pronoun 
is  not  any  more  than  the  conjunctions,  &c.  one  among 
the  parts  of  fpeech  which  he  would  derive  from  the 
verb  ;  and  nothing,  for  I  will  not  cavil  about  trifling 
inaccuracies,  would  have  been  wanting  to  the  theory, 

r 

if,  as  he  has  entitled  the  particles,  the  pegs  and  nails , 
it  had  pleafed  him  to  chriften  the  pronouns,  the  finger - 
pojls  of  language. 

Mr.  Harris  accounts  for  the  obfervation  of  Plato 
and  Ariftotle  in  this  manner.  “  Plato  in  his  Sophift 
“  mentions  only  two  (parts  of  fpeech),  the  noun  and 
“  the  verb.  Ariftotle  mentions  no  more,  where  he 
“  treats  of  propofitions.  Not  that  thofe  acute  philo- 
“  fophers  were  ignorant  of  the  other  parts,  but  they 
“  fpoke  with  reference  to  logic  or  dialectic,  confider- 
“  ing  the  eflence  of  fpeech  as  contained  in  thcfe  two, 
“  becaufe  thefe  alone  combined  make  a  perfeift  offer - 
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<*  the  fentence,  which  none  of  the  reft  without  them 
«  are  able  to  effect.  Hence  therefore  Ariftotle  in  his 
“  treatife  of  poetry ,  (where  he  was  to  lay  down  the 
<c  elements  of  a  more  variegated  fpeech)  adds  the  ar- 
“  tide  and  conjunction,  &c.”  In  a  note  Mr.  Harris 
quotes  Prifcian  and  Boetius  (Hermes,  p.  33.)  ;  the 
former  obferves,  bee  folee  [part.  orat.  nempe,  nomen  et 
VERBUM)  etiam  per  fe  conjunct ce  plenum  faciunt  cratio- 
nem  \  and  the  latter  declares  it  to  be  Ariftotle’s  mean¬ 
ing,  that  a  fimple  enunciative  fentence  may  be  ex- 
prefled  by  noun  and  verb  alone.  I  know  not  whether 
this  fuppofition  will  refeue  Ariftotle  from  the  impu¬ 
tation  of  a  difeovery,  but  we  may  be  certain,  I  think, 
that  he  did  not  fpeak  with  any  knowledge  of  the  ftruc- 
ture  of  language.  And  if  there  be  any  thing  in  him 
or  in  Plato,  (for  we  muft  quit  Lord  Monboddo,  and 
— integros  accedcre  fontes)  capable  of  throwing  light 
upon  the  fubjeft,  why  was  it  left  for  ages  unapplied  * 
Their  works  have  been  long  enough  before  the  world, 
and  been  more  than  fufficiently  ftudied.  Confidered 
merely  as  a  commentator  of  Ariftotle  and  Plato,  Mr. 
T.’s  merit  will,  I  conceive,  be  juft  as  great,  as  if 
we  fuppofe,  that  his  opinions  were  fuggefted  by  his 
own  obfervation  of  language. 

It 
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It  is  impoftible  to  think  of  the  Dutch  etymologies 
without  a  lively  fenfe  of  gratitude.  Yet  if  we  confidef 
Mr.T.’s  freedom  from  the  hypothefes  with  which  they 
are  encumbered,  that  important  application  which  he 
makes  of  his  dodtrine  to  the  illuftration  of  Mf. 
Locke’s  Effay,  and  the  light  he  every  where  throws 
on  collateral  fubje&s,  they  will  appear  to  be  at  lead 
half  a  century  behind  our  countryman  in  the  philofophy 
of  language.  Neverthelefs,  they  have  colledted  many 
ufeful  materials  ;  and  fome  architect,  more  fkilful 
than  themfelves,  would  have  arranged  them  into  a  juft 
fyftem  at  fome  future  period. 

Before  I  proceed  to  fhew  how  little  probable  it  is 

that  he  fhould  have  had  any  knowledge  of  their 

/ 

refearches,  let  me  remind  the  reader,  that  within 
the  laft  twenty  or  thirty  years,  perfons,  in  different 
countries,  have  oftener  than  once  fallen  upon  the 
fame,  and  that  a  very  important  and  unexpe&ed,  dis¬ 
covery.  Nor  in  thefe  cafes  has  there  been  any  fufpi- 
cion  of  foul  play  on  either  fide. 

The  difcovery  of  oxygene  air,  which  was  made 
about  the  fame  time,  both  by  Dr.  Prieftley.and  Mr. 
Scheele,  afFords  one  remarkable  example  of  this  kind. 
And  thefe  coincidences  will  occur  more  frequently. 
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as  the  human  mind  is  roufed  to  activity  in  a  greater 
number  of  different  countries. 

-.1 

Now  Mr.  Tooke’s  letter  to  Mr.  Dunning,  was 
publifhed  in  1778.  That  letter,  I  am  told,  has  been 
long  out  of  print,  and  I  have  never  feen  it.  But  the 
author  informs  us,  that  it  contains  the  fubffance  of 
the  6th,  7th,  8th,  and  9th  chapters  of  his  later  work. 
Thefe  chapters  treat  of  the  word  that ,  of  conjunctions , 
of  the  etymology  of  the  Englijh  conjunctions ,  and  of  pre- 
foftt  ions.  And  they  offer  befides,  a  great  variety  of  the 
mod  acute  and  ingenious  obfervations,  together  with 
examples  of  refolution ,  fuch  as  it  would  be  in  vain 
to  feek  in  any  other  writer  upon  language. 

No  perfon  will  hefitate  a  moment  to  believe,  that 
the  author  had  formed  his  fyftem  of  language  at  a  period, 
when  he  had  explained  all  that  was  difficult  in  the  par¬ 
ticles.  What  time  he  will  allow  for  the  formation  of 
this  body  of  grammatical  knowledge,  every  reader 
muff  judge  from  his  own  experience  in  difeoveries, 
or  the  beft  obfervations  he  may  have  been  able  to 
make  upon  the  fpeed  of  others  in  difeovery.  One 
thing  I  hold  as  certain,  that  when  a  man  of  genius 
has  fatisfied  himfelf  of  any  new  truth,  he  is,  in  ge¬ 
neral,  very  loath  to  begin  to  mould  it  into  a  ffiape  fit 
for  public  infpedtion,  and  advances  very  flowly  with 

M  this 
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this  talk.  This  averfion  to  the  drudgery  of  drawing 
out  a  theory  in  form,  whether  it  be  pride,  or  habit, 
or  indolence,  feems  fometimes  for  a  long  time,, 
and  fometimes  finally,  to  have  withheld  valuable  dif- 
coveries  from  the  world. 

Now  this  date  of  the  letter  to  Mr.  Dunning,  to- 
neglect  every  confideration,  cuts  off  the  pretentions 
of  Mr.  Villoifon’s  publication  of  an  extradt  from  a 
Ms.  work  of  Lennep  ;  for  Mr.  Villoifon  did  not,  I 
think,  publifh  Longus’s  Paftorals,'  till  1778  *  ;  and 

before 

I  , 

*  Mr.  Villoifon  had  defied  Mr.  Schcid  to  procure  him  a  ms. 
espy  of  part  of  Lennep’s  Leftures.  “  Ejus  rei  exitus  tunc  fuit, 
«t  approbat'd  a  te  quam  maxime,”  fays  the  latter,  addreffing  him- 
felf  to  the  former,  Hemfterhufianae  fcholae  difeiplina,  digniflimum 

haberes  Lennepii  opufculum,  cujus  partem  haud  ignobilem - - 

Jute  Longi  Pafioralium  editioni  infereres,  ut  non  Belgarum  tantum - 
mo  do  nojirorum  privatis  ujibus  Lennepiana  hac  infervirent ,  ftd  ad 
caterarum  quoque  gentium  Gallorum  prafertim ,  Hifpanorum  et  Itafo- 
rum  (ipfa  tua  verba  funt)  per-venirent  notitiam.  ( Dedication  ofValc- 
kenaeps  Obfervations ,  See.)  Mr.  Burgefs  afterwards  reprinted  the 
fame  extraft  in  Dawes’s  Mifcell.  Critica.  In  the  prolegom.  to  the 
Etymologicum,  p.  1.  Mr.  Scheid  exprcfles  his  confcioufnefs,  how 
little  all  thefe  refearches  were  known  out  of  Holland.  A  fur- 
reptitious  edition  of  Lennep  de  Analogia  was  printed,  I  know  not 
where  nor  when,  never  having  feen  it.  But  it  obtained  no  fort 
af  attention  in  foreign  countries,  and  was  not  valued  even  in 

Holland* 
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before  this  date,  the  Dutch  Analogy  had  made,  as 
they  own  themfelves,  little  or  no  noife  abroad. 

In  the  numerous  quartos  of  Schultens,  fome  ex¬ 
cellent  obfervations  on  particles,  feem,  indeed,  to 
have  lain  hid.  I  would  not  fwear,  for  I  cannot  know, 
that  Mr.Tooke  never,  in  his  refearches,  Humbled  upon 
thefe  pafTages.  But  againft  this  fuppofition  a  pre¬ 
emption  arifes  from  the  fize  and  number  of  the  vo¬ 
lumes  of  Schultens,  as  'well  as  from  the  little  atten¬ 
tion  the  obfervations  in  queftion  obtained  abroad ;  no 
particular  marks  of  imitation  are  pointed  out  ;  we 
have  only  a  bare  pofiibility.  And  againft  this  we  have 
ftrong  internal  evidence  in  the  peculiar  features  of  Mr. 
T.’s  work.  The  air  and  manner  of  the  Diverfions  of 
Purley ,  ftrike  me  at  leaft  as  altogether  original.  The 
property  of  the  moft  valuable  parts  of  the  work,  which 
feem  entirely  to  be  overlooked  in  the  charge,  is  not 
difputed  ;  and  the  whole  work  is  fo  much  of  a  piece, 
that  the  author  of  the  beft  part  was  undoubtedly  ca- 

Holland.  Neque  multo  melior  conditio  fiat  libri  Lennepiani ;  qui 
ft  ipfe y  fapiffime ,  ab  impends ,  negligendbufve  aut  fupidis  hominibus 
ita  deferiptus  ejl,  ut  vix  jam  cum  jacunditate  aliqua  legi  poffet  nau - 
feamque  cr earet  eodem  ufuris.  Tejiis  efo  editio  optimi  hnjus  libelli 

prima ,  qua  fub  falfo  Londini  nomine . fadfjimis  mendis 

commaculata  fuit ,  atque  adeo  jnerito  contemtui  ef  kabita . 
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pable  of  being  the  author  of  the  reft  ;  and  not  only  fo, 
but  if,  as  he  fays,  and  as  is  abundantly  probable, 
his  philofophy  of  ideas,  independently  of  etymology, 
afforded  him  a  glimpfe  of  his  philofophy  of  language  ; 
and  if  he  had  long  confidered  the  greater  part  of  Mr. 
Locke’s  Eftay,  as  a  treatife  upon  words,  he  muji  ne - 

1 

ccffarily  have  difcovered  the  nature  of  particles,  though 
not  a  fingle  one  had  ever  been  inveftigated  before. 
Paftages  innumerable  in  his  work,  to  which  there 
is  nothing  fimilar  in  the  works  of  thefe  other  wri¬ 
ters,  prove  that  he  was  equal  to  the  whole  difeo- 
very,  and  that  he  was  in  the  train  to  make  it.  No¬ 
thing  indeed  can  appear  more  evident,  than  the  ety¬ 
mology  of  the  greater  number  of  particles,  now  we 
have  been  taught  how  to  trace  them  to  their  fource  ; 
nor  need  any  one  be  furprized  that  he,  who  failed  after 
a  chart  fo  much  more  corredt,  fhould  have  made  fo 
much  greater  progrefs. 

From  the  former  part  of  this,  and  from  the  fore¬ 
going  note,  it  may  be  colledted  how  different  Mr. 
Tooke’s  general  views  of  language  are  from  the  views 
of  all  thofe  writers  whom  I  have  quoted  befides.  Ia 
order  fully  to  enable  the  reader  to  judge,  between  the 
fpirit  of  his  philofophy  and  that  of  Lord  Monboddo, 
I  have  extradted  from  each  a  paffage,  treating  of  the 

fame 
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fame  part  of  lpeech.  This  experiment  of  juxtapo- 
fition,  I  can  allure  him,  is  fairly  made  ;  and  it  will 
fhew  whether  the  one  has  gone  beyond  the  common¬ 
place  futility  of  grammar,  and  how  widely  the  other 
has  extended  his  views  beyond  mere  etymology,  and 
what  an  admirable  rationale  he  gives  of  the  manner 
of  Jignification  of  words. 

Lord  Monboddo/ 

“  Prepofitions  1  likewife  clafs  under  verbs,  as  they 
denote  relations  of  things  ;  not  abftraXedly,  for  then 
they  would  be  nouns,  but  inherent  in  their  fubjeXs, 
fo  that  they  are  qualities  which  are  not  confidered  as 
having  a  feparate  exiftence.  The  chief  ufe  of  them, 
as  it  appears  to  me,  is  to  exprefs  relations,  which 
could  not  be  conveniently  expreffed  by  the  cafes  of 
nouns,  fuch  as  place,  fituation,  order,  and  many  other 
connexions  of  things,  which  are  obferved  by  gram¬ 
marians,  in  the  fignifications  they  give  to  the  feveral 
prepofitions.  They  are  of  very  great  ufe  in  fyntax ,  and 
govern  a  cafe ,  whereby  we  blow  the  word  to  which  they 
refer . 

To  know’  the  precife  meaning  of  the  prepofitions 
in  the  Greek  language,  and  to  be  able  to  diliinguilh 
the  proper  from  the  figurative  fignification  of  them', 

is 
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is  a  matter  of  great  nicety  .......  the  ufe  of  them 

in  compofition  gives  a  peculiar  beauty  and  accuracy 
of  expreflion  to  the  Greek  language.  There  are  com¬ 
monly  enough  two  of  them,  and  fometimes  three,  in 
compofition  with  their  verbs,  by  which  they  deferibe 
fo  minutely  the  adtion  of  the  verb,  that  it  is  really  a 
kind  of  painting.  Thus  Homer,  in  deferibing  water 

v 

coming  out  of  the  foot  of  a  rock,  ufes  the  word  vn - 
£>c--£7/)o-§ss<v,  by  which  is  deferibed,  firft  its  coming 
from  below,  then  its  coming  out,  or  gujhing ,  and  laflly, 
its  running  forward. 

The  adverb,  as  the  name  imports,  is  a  fort  of  ad¬ 
junct  of  the  verb,  and  appears  to  me  to  be  fuch  a  fup- 
plement  of  the  verb,  as  the  prepofition  is  to  the 
noun. 

As  fingle  words  are  connected  together  by  the 
means  of  cafes  and  prepolitions,  it  is  fit  alfo  that 
fentences,  and  members  of  fentences,  fhould  be  con¬ 
nected  together  ;  and  for  that  purpofe,  a  fet  of  words 
have  been  invented,  called  conjunctions,  which  though 
they  may  feem  often  only  to  connedt  words,  yet  it  is 

truly  fentences  that  they  connedt . .  ]  fhali 

only  obferve,  that  though  they  all  go  by  the  name  of 
conjunctions ,  fome  of  them  conned  by  disjoining,  not 
by  joining.”  II.  175-8.— For  this  laft  obfervation, 

and 


\ 
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and  many  fuch  befides,  I  fuppofe  every  fchool-boy, 
who  fhould  not  happen  to  have  them  in  his  grammar 
will  be  ready  to  acknowledge  his  obligations. 

•  A  '  % 

Mr.  Tooke. 

“  As  the  neceffity  of  the  article,  or  of  fome  equiva¬ 
lent  invention  follows  from  the  impoffibility  of  having 
in  language  a  diftindt  name,  or  particular  term,  for 
each  particular  individual  idea  ;  fo  does  the  neceflity 
of  the  prepofition,  or  of  fome  equivalent  invention, 
follow  from  the  impoffibility  of  having  in  language, 
a  diflant  complex  term  for  each  different  collection  of 
ideas ,  which  we  may  have  occafion  to  put  together  in 
difcourfe.  The  addition  or  fubtra&ion  of  any  one 
idea  to  or  from  a  collection,  makes  it  a  different  col¬ 
lection  :  and,  if  there  were  degrees  of  impoffibility, 
it  is  (till  more  impoffible  to  ufe  in  language  a  dif¬ 
ferent  and  diftindt  complex  term  for  each  different  and 
diftindt  collection  of  ideas ,  than  it  is  to  ufe  a  diftinT 

particular  term,  for  each  particular  and  individual  idea. 

* 

To  fupply  the  place  therefore  of  the  complex  terms 
which  are  wanting  in  a  language,  is  the  prepofition 
employed,  by  wffiofe  aid  complex  terms  are  prevented 
from  being  infinite  or  too  numerous,  and  are  ufed 

only 
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only  for  thofe  collections  of  ideas  which  we  have  moft 
frequently  occafion  to  mention  in  difcourfe.  And 
this  end  is  obtained  in  the  moft  fimple  manner  in  the 
world.  For  having  occafion  in  communication,  to 
mention  a  collection  of  ideas,  for  which  there  is  no 
one  fimple  complex  term  in  the  language,  we  either 
take  that  complex  term  which  includes  the ,  greateft 
number,  though  not  all,  of  the  ideas  we  would  com¬ 
municate,  or  elfe  we  take  that  complex  term,  which 
includes  all,  and  the  feweft  ideas  more  than  thofe  we 
would  communicate  ;  and  then  by  the  help  of  the  pre- 
polition,  we  make  up  the  deficiency  in  the  one  cafe, 
or  retrench  the  fuperfluity  in  the  other. — For  inftance, 

1.  A  houfe  with  a  party-wall. 

2.  A  houfe  without  a  party -wall. 

In  the  firfl  infhmce,  the  complex  term  is  deficient : 
the  prepofition  direCts  to  add  what  is  wanting.  In 
the  fecond  inftance,  the  complex  term  is  redundant  : 
the  prepofition  direCts  to  take  away  what  is  fuper- 
fiuous. 

If  to  one  of  our  modern  grammarians,  I  fhould 
fay — A  houfe  join — he  would  alk  me — join  what  ? 
hut  he  would  not  contend  that  join  is  an  indeclinable 
word,  and  has  no  meaning  of  its  own  ;  becaufe  he 

knows 
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knows  that  it  is  the  imperative  of  the  verb,  the  other 

parts  of  which  are  ftill  in  ufe  ;  and  its  own  meaning 

•  '  ^ 

is  clear  to  him,  though  the  fentence  is  not  compleated. 
If  inftead  of  join,  I  fhould  fay  to  him — A  houfe 
WITH,  he  would  ftill  alk  the  fame  queftion — with 
1 vhat  Mr.  T.  then  (hews  from  etymology,  that  his 
inftances  ftand  thus  : 

u  1,  A  houfe  join  a  party -wall. 

2.  A  houfe  BE-OUT  a  party-wall .?J 
Now  this  full  and  clear  difplay  of  the  manner  of 
fignification  of  words,  by  which  the  plan,  begun  by 
Mr.  Locke,  has  been  nearly  compleated,  conftitutes, 
in  my  apprehenfion,  the  great  and  diftinguifhing  merit 
of  the  E Trsa  IT rspozAoc,  above  all  other  works  on 
language.  I  find  none  of  thefe  comprehenfive  views 
in  the  Dutch  etymologifts  ;  and  though  they  have  con¬ 
tributed  much  to  unfold  the  manner  of  fignification 
of  the  hitherto  fo  imperfe&ly  underftood  particles  in 
the  Greek  and  Latin,  the  Oriental  and  Dutch  lan¬ 
guages,  they  have  but  fupplied  materials  to  the  philo- 
fopher\  their  labours  may  be  confidered  as  bearing 
to  the  theory  of  language ,  the  fame  relation  which 
the  noting  down  of  individual  appearances  in  the 
heavens  bears  to  the  theory  of  aftronomy.  The  only 

N,  '  juft 
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juft  principle  they  were  able  to  deduce  I  have  quoted 
above  (p.  6,  note),  and  this  principle  they  were  fo 
little  able  to  apply,  that  as  we  have  feen,  they  have 

i  1 

reverfed  the  progrefs  of  language,  both  in  the  forma¬ 
tion  of  words  and  the  genealogy  of  fignifications.  As 
to  Lord  Monboddo,  his  do&rine  of  the  operations  of 
mind  is  dire&ly  contrary  to  that  of  Mr.  Locke,  as  it 
has  been  corrected  by  the  author  of  E Trsa  TlrspoEvloc ; 
who  juftly  obferves,  “  that  his  Lordfhip  and  his  fau- 
Si  tors  will  do  well  to  contend  ftoutly  and  obftinately 
for  tlieir  dodlrine  of  language,  for  they  are  menaced 
“  with  a  greater  danger  than  they  will  at  firft  appre- 
“  hend  ;  for  if  they  give  up  their  do£trine  of  lan- 
“  guage>  they  will  not  be  able  to  make  even  a  battle 
“  for  their  metaphyfics :  the  very  term  metaphyftc 
li  being  nonfenfe  ;  and  all  the  fyftems  of  it,  and  con- 
troverfies  concerning  it,  that  are  or  have  been  in 
i(  the  world,  being  founded  on  the  grofleft  ignorance 
((  of  words,  and  of  the  nature  of  fpeech.”  If  there¬ 
fore  Mr.  Tooke  had  not  difcovered  a  fingle  etymo- 
logy,  which  till  it  is  proved,  every  impartial  perfon 
will  beg  to  be  excufed  from  believing ;  if  his  admir¬ 
able  refolution  of  that,  and  the  proof  he  has  given 
of  the  fteadinefs  of  fignification  of  words  in  the  cafe 
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of  f OR  (a  word,  which  had  fo  much  perplexed  the 
lexicographers  *,)  were  ftruck  out  of  his  book,  it 
would  hill  retain  an  immenfe  value.  It  would  have  the 
merit,  i.  of  purifying  learning  from  the  laft  blemifhes 
and  obfcurities  left  upon  it  by  the  ftudy  of  univerfals* 

2.  By  expofing  the  futile  falfhoods  of  grammar,  it  will 
contribute  to  the  amendment  of  education,  a  work  of 
mercy  which  will  redeem  a  multitude  of  fins ;  and, 

3.  It  will  eventually  deliver  mankind  from  thofe  fierce 
and  fatal  contentions,  for  which  ignorance  of  the  foun¬ 
dation  of  knowledge,  and  of  the  ftruXure  of  lan¬ 
guage,  fupplied  the  pretext.  The  more  information, 
indeed,  we  acquire  on  this  and  other  fubjeXs,  and 
the  more  pains  we  take  to  form  opinions  by  the 
help  of  our  own  unbiaffed  reflexions,  the  more  fhall 
we  poffefs  of  that  equity  of  mind,  on  which  depends 
the  charity  of  thought  and  aXion.  Solid  knowledge 


*  Greek  fcholars  will  now  be  faved  the  trouble  of  ftudying 
the  fatiguing  minutice  of  Vigerus,  Hoogeveen,  &c.  This  mode 
of  refolution,  (the  corporeal  fignification  of  particles  being  given, 
and  Mr.  Scheid  will  fupply  that),  will  do  away  the  fuppofed  va¬ 
riation  of  fenfe  in  the  fame  word,  and  the  caprice  of  idiom  9 
than  which  no  ftudy,  I  imagine,  can  be  more  perplexing,  more 
burdenfome  to  the  memory,  or  more  barren  of  ufeful  inftru&ion. 

humanizes 
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humanizes,  without  enfeebling  or  rendering  effemi¬ 
nate,  the  chara&er. 

I  may  be  allowed  to  add,  that  I  have  no  other  rea- 
fon  for  refpe&ing  Mr.  Tooke,  than  as  he  is  the  teacher 
of  truth.  The  temptations  to  decry  him  are  obvious 
enough  t  I  know  of  none  to  praife  him  beyond  what 
he  deferves  ;  and  if  it  fhall  be  proved  that  he  has  been 

S 

guilty  of  the  greateft  crime,  which,  as  the  writer  of  a 
work  on  language,  he  could  commit,  I  fhall  not  only 
conceive  proper  deteftation  of  his  condudl,  but  fhall 
be  grateful  to  any  perfon  who  fhall  inform  me,  to 
whom  my  refpe£t  is  due ;  for  this  fentiment  I  fhall 
affu  redly  ever  retain  for  the  difcoverer  of  truths  fo 

important. - As  to  Mr.  Tooke,  if  after  reading 

thefe  remarks,  he  fhould  require  an  apology  for  the 
freedom  which  a  ftranger  has  taken  with  his  name,  I 
confefs  myfelf  unable  to  make  him  one  that  will  be 
fatisfa6tory,  unlefs  it  be  already  made, 

* 

THE  END* 
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r.  19,  I.17,  for  afuch,  r.Jucha .  P.23,  1.  9,  {or  that, 
r.  as  to.  P.  26,  1.  7,  for  angels ,  r.  angles .  P.  33,  laft  line, 
ior  extremity,  r.  extremities .  P.  47,  I.  16,  for  on,  r.  as . 
P.49,  after  bars,  infert  are.  P.  51,  1.  13,  for  pencil ,  r. 
pencils .  P.  £4,  j.  2,  dele  to.  P.  108,  after  former ,  infert 
uncertainty.  P.  140,  1.  13,  {or  quoted  in  a  thoufand  bijlatices , 
r,  quoted ,  injlances .  P.  146,  1.  15,  dele  true. 
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LETTER  to  Dr.  DARWIN. 


DEAR  SIR, 


compleat  fuccefs  in  the 


treatment  of  Confumption  could  afford  me 
greater  fatisfa&ion  than  to  find  that  my  theory 
of  this  definitive  difeafe  appears  by  no  means 
deftitute  of  plaufibility  to  a  Phyfician  of  your 
experience  and  ingenuity. 

You  afk  whether  I  have  any  new  fats  to 
add  to  the  probabilities  which  I  have  collc&ed 
in  my  Medical  Observations  :  (tf)  and  you 


exp  refs 
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(a)  See  Observations  on  the  Nature  and  Cure  of  Calculus ,  Sea  Scurvy , 
Consumption ,  8vo.  Murray,  Londen.  1793.  page  113— 


[  4  3 


exprefs  a  wifh  for  information  concerning  the 
apparatus  which  I  have  juft  caufed  to  be 
conftrufied  for  the  purpofe  of  reducing  my 
theory  to  practice.  I  fhall  endeavour  fully  to 
fatisfy  your  polite  enquiries.  'Liable  as  they 
muft  be  to  mifconception  and  miftatement, 
I  am  indeed  very  defirous  to  make  my  real 
views  generally  known.  For  although  it  is 
evident  that  none  but  beneficial  confequences 
can  refult  to  the  public  from  the  profecution 
of  my  defign,  yet  it  requires  very  little  know¬ 
ledge  of  the  world  to  perceive  the  danger  to 
which  I  am  expofing  my  reputation.  It  is 
impoffible  to  engage  in  a  new  and  arduous’ 
undertaking  without  incurring  ridicuje  and* 
obloquy  :  Of  courfe  I  muft  expert  to  be 
decried  by  fome  as  a  filly  projector,  and  by 
others  as  a  rapacipus  empiric.  Secrecy,  as 
you  well  know,  and  promifes  unreftrained 
by  fenfe  or  fhame,  conftitute  the  essential 
character  of  empiricifm  :  Now  I  truft  that 
the  Book,  to  which  I  have  juft  referred,  will 
bear  ample  teftimony  that  on  medical  fub- 

.  jefts 
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je^s  I  have  no  difpofttion  to  fecrecy*  The 

moft  inattentive  reader  muft  perceive  that  I 

\ 

have  poured  forth  my  ideas  freely  and  without 
referve;  and  I  know  not  any  thing  I  have 
fo  much  to  dread  from  the  judicious  critic,  as 
cenfure  for  not  taking  more  time  to  reconfider 
and  arrange  them  more  advantageoufly. 

r  ...  .  .  ,  .  fi.  * 

As  to  the  new  method,  in  which  I  propofe  to 
treat  Confumption,  as  well  as  fome  other  mortal 
diforders,  I  cannot  but  be  aware  that  it  would 
be  equally  impolitic  and  difingenuous  to  fpeak 
of  it  with  greater  confidence  than  it  deferves. 

i 

Its  real  efficacy  muft  in  a  fhort  time  be  afcer- 
tained  either  by  myfelf  or  by  others.  I  fliould 
not  therefore  fail  finally  to  be  a  lofer  by 
injudicious  boafting.  And  I  flatter  myfelf 
that  I  am  above  all  temptations  defignedly  to 
infpire  falfe  hopes,  and  fo  to  add  difappoint- 
ment  to  the  fufferings  of  the  Tick.  Thus  every 
confideration,  you  fee,  induces  me  to  keep 
my  expreffions  rather  below  the  tenor  of  my 
expectations :  And  if  I  ftriCUy  obferve  this 

A  3  - 
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law,  furely  no  perfon  of  candour  will  refleft 
upon  me  for  employing  the  beft  means  that 
can,  I  think,  till  the  progrefs  of  Science 
fhall  have  furnifhed  fome  new  hints,  be  ima¬ 
gined  for  attaining  one  of  the  moft  defirable  of 
all  purpofes — even  though  I  fhould  not  at  laft 
be  more  fuccefsful  than  others  have  been 
before  me.  And  with  this  reflection,  I  fhall 
for  the  prefent  conclude  my  apology  for  afpir- 
ing  to  be  ufeful. 

The  old  Medical  Writers,  and  indeed 
modern  writers  on  the  continent,  divide  Con- 

i 

fumption  into  a  great  multitude  of  fpecies  or 
varieties.  It  is  no  wonder  that  we,  who  are 
certainly  their  fuperiors  in  the  logic  of  Medi¬ 
cine,  fhould  rejeCt  diftinCtions  founded  upon 
fiates  of  the  body  merely  imaginary,  or  fuch  as 
are  not  characterized  by  figns  obvious  to  the 

t 

„  fenfes.  I  am  neverthelefs  difpofed  to  think  that 
there  exifts  a  more  effential  difference  between 
different  cafes  of  Phthifis  Pulmonalis,  than  the 
JBritifh  practitioners  in  general  feem  willing  to 

admit  0 
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admit.  This  difference  appears  to  be  clearly 
indicated  by  the  fymptons ;  and  it  would  pro¬ 
bably  be  completely  afcertained  by  diffe&ion, 
if  it  were  more  the  cuftom  to  open  the  bodies 
of  perfons  who  die  confumptive.  Two  varie¬ 
ties  or  two  fpecies  have  lately  appeared  to  me 
well  marked ;  they  have  indeed  been  noticed 
by  feveral  of  the  belt  obfervers  in  our  own 
and  foreign  countries;  and  it  is  not  unlikely 
that  they  may  require  a  very  different  method 
of  treatment  during  their  firft  ftage. 

To  the  firft,  which  may  perhaps  be  termed 
the  Florid  Consumption ,  the  reafoning  in  my 
book  of  Obfervations,  is  exclufively  applicable. 
It  is  in  this  fpecies,  efpecially  during  its  ap¬ 
proach  and  towards  its  commencement,  that 
we  perceive  at  the  time  of  the  acceffions  of 
feverifhnefs,  the  vivid  rednefs  of  the  cheeks,  as 
well  as  an  extraordinary  permanent  rednefs  of 
the  lips,  of  the  tongue  and  fauces.  Indeed 
thefe  parts,  fince  I  have  been  at  pains  to  exa¬ 
mine  them  very  attentively,  have  uniformly 

fuggefted 
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faggefted  to  me  the  idea  of  meat  reddened  by 
Saltpetre.  The  eyes,  too,  in  fuch  cafes  are 
remarkable  for  their  vivacity.  The  blood,  dis¬ 
charged  by  Epiftaxis  or  Heemoptyfis,  has  a 
colour  evidently  more  florid  than  ufual.  In 
the  latter  indeed,  which  in  healthy  perfons  is  a 

t  ,  ,, 

rare  occurrence,  we  have  not  many  oppor¬ 
tunities  of  remarking  this  difference  in  the 
colour  of  the  blood,  but  in  the  fpontaneous 
bleedings  of  the  nofe  that  fo  frequently  take 
place  both  in  incipient  and  confirmed  Phthifis, 
we  fee  the  blood  much  brighter  than  when  it 

flows  from  healthy  perfons,  in  confequence  of 

,  *  '  ■ 

accidental  violence. 

It  is  not  my  intention  to  repeat  either  what 
I  have  myfelf  written  concerning  the  hyperoxy- 
genated  ftate  of  the  fyftem  in  Confumption,  or 
to  tranfcribe  from  elementary  books,  a  detail 
of  the  ordinary  progrefs  of  the  fymptoms. 
But  you  will  think  it  not  improbable,  from  the 
attention  I  have  been  lately  paying  to  this 
diforder,  and  the  opinion  I  entertain  concern¬ 
ing 
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ing  its  nature,  that  I  fhould  be  led  to  remark 

fome  appearances  not  commonly  known  or 

attended  to.  Thefe  I  {hall  from  time  to  time 

fubmit  to  the  confideration  of  Medical  Philo- 

fophers,  as  fupplementary  to  the  knowledge 

accumulated  by  former  experience.  In  juftice 

however  to  myfelf,  as  well  as  to  my  readers,  I 

inuft  remark,  that  I  do  not  at  prefent  bring 

forward  any  of  the  following  obfervations  as~ 

laws  to  which  the  fyftem,  while  affe&ed  by 

florid  Confumption,  is  invariably  fubjeft.  I 

have  not  yet  had  opportunities  enough  to 

enable  me  to  determine  whether  they  generally 
/  s 
take  place,  or  only  accidentally  occurred  in 

fome  patients  whom  I  have  feen  fince  the  for¬ 
mation  of  my  theory. 

l.  It  is  an  evident  confequence  of  my  lead¬ 
ing  opinion,  that  a  phthifical  patient  would 
take  a  longer  time  than  another  perfon  in  be¬ 
ing  drowned,  or  in  being  fuffocated  in  mod 
of  thofe  airs  that  are  unfit  for  refpiration.  I 
fay  most ,  becaufe  I  fufpeft  that  nitrous  air 
•  .  B  might 


might  furnifh  an  exception.  Being  already 
provided,  as  I  fuppofe  them  to  be,  with  a 
larger  proportion  of  that  principle  which  refpi- 
ration  introduces  into  the  body,  they  mult  be 
able  to  continue  for  a  longer  time  without  the 
neceffity  of  a  new  fupply.  And  as  the  left 
cavities  of  the  heart  feem  to  be  more  irritable 
in  fuch  patients,  it  is  probable  that  they  would 
be  more  eafily  recoverable  from  accidents  of 
this  kind,  than  perfons  in  an  ordinary  ftate  of 
health.  This  confequence  of  my  theory  is 
much  countenanced  by  the  fubjoined  cafe  of 
the  fon  of  our  comrfion  acquaintance,  Mr. 
Crump,  furgeon  and  apothecary  at  Albrighton, 
in  Shropfhire.  You  will  find  that  he  not  only 
breathed  with  eafe  air  of  a  very  low  ftandard, 
but  that  he  even  much  preferred  it  to  atmof- 
pheric  air.  But  I  do  not  pretend  to  fay  that 
this  fa6t  decifively  proves  the  greater  indepen- 
dance  of  confumptive  perfons  on  the  function 
of  refpiration.  The  air  he  infpired  was  partly 
hydrogene  air.  And  it  feems  pretty  well  afcer- 

tained 
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tained  that  afphyxia  is  lefs  fuadenly  produced 
by  hydrogene,  than  by  any  other  fpecies  of 
air,  unfit  for  re fpi ration. 

^  v  #■ 

I  lay  rather  more  ftrefs  upon  the  following, 
which  is  the  converfe  of  this  obfervation,  I 
imagine  that  in  conflitutions  injured  by  excefs 
of  fpirituous  liquors,  and  more  particularly 
while  they  are  under  the  primary  operation 
of  fuch  liquors,  there  exifts  a  deficiency  of 
oxygene ;  ar  lead  of  oxygene  in  a  date  of 
combination  fo  loofe  as  it  is  found  in  the  circu¬ 
lating  blood  and  moving  fibres.  A  variety  of 
confiderations  with  which  I  will  not  detain  you 
at  this  moment,  feem  to  me  to  confirm  this 
opinion.  You  recoiled,  among  others  the  cafe 
of  the  inflammable  woman  of  Coventry,  as 
defcribed  by  Mr.  Wilmer.  This  woman  feems 
to  have  reduced  herfelf  by  dram-drinking  to 
fuch  a  ftate  as  to  be  capable  of  being  fet  on 
fire  by  a  fpark,  and  of  burning  like  very  com- 
buftible  matter.  And  one  is  juftified  by  all 
the  known  fa&s  relative  to  combuftion,  in  fup- 

B  2 
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pofing,  that  where  the  fubftance  of  the  body 
was  fo  eager  to  combine  with  external  oxygene, 
there  muft  have  been  an  internal  deficiency 
of  this  element.  I  premife  this  conje&ure 
for  the  fake  of  relating  that  I  once  faw  a  fot, 
while  under  the  influence  of  liquor,  though 

« 

not  nearly  intoxicated,  reduced  in  a  very  fhort 
time  to  a  ftate  of  infenfibility  by  breathing 
air  of  an  higher  ftandard  than  that  which  Mr. 
G.  Crump  ufed  to  breath  with  pleafure  for  an 
indefinite  and  certainly  a  much  longer  time. 

I  have  twice  in  my  life  feen  a  perfon  habitu¬ 
ated  to  drinking  much  affected,  and  indeed  on 
the  verge  of  afphyxia,  by  breathing  for  a  few 
feconds  a  mixture  in  which  the  atmofpheric 
could  not  have  been  to  the  mephitic  air  in  a 
proportion  lefs  than  that  of  five  or  fix  to  one. 

I  need  not  apologize  to  you  for  the  want  of 
.precifion  in  thefe  obfervations.  No  perfon 
can  or  ought  for  a  moment  to  think  of  ascer¬ 
taining  fuch  points  precifely  by  experiments 
upon  Man.  I  hope,  however,  foon  to  be  able 

to 
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to  determine  by  experiments  upon  animals, 
whether  the  faculty  of  living  in  air  of  a 
reduced  ftandard  is  really  impaired  by  the 
influence  of  fpirituous  ftimulants;  and  when 
you  confider  how  nearly  all  animals  of  warm 
blood  refemble  each  other  in  this  fun&ion, 
you  will  not,  I  dare  fay,  hefitate  to  transfer  the 
refult  to  the  human  fpecies. 

Before  I  pafs  on  to  another  obfervation,  I 
will  flop  to  afk  you  if  you  do  not  think  it  pro¬ 
bable  that  Divers  would  be  able  to  continue 
much  longer  under  water,  if  before  immerfion 
they  were  for  fome  time  to  breathe  air  of  a 
much  higher  than  the  ordinary  ftandard,  or 
pure  oxygene  air  itfelf. 

% 

t 

2.  The  French  writers  inform  us  that  Con- 
fumption  is  lefs  common  in  the  fouthern  than 
in  the  northern  diftri&s  of  France.  From  all 
that  I  have  been  able  to  collect  by  perfonal 
enquiry  and  by  reading,  I  infer  that  in  the 
the  North  of  France  compared  with  England 

B  3  this 
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this  difeafe  is  more  rare  than  would  feem  to 
follow  either  from  the  difference  of  climate, 
or  any  caufe  1  have-  hitherto  heard  aligned. 

i 

In  conformity  with  my  principles,  and  indeed 
with  what  I  have  exprefsly  hated  (< Observations 
■page  141)5  I  have  lately  been  led  to  conjec¬ 
ture  that  this  difference  may  partly  depend  on 
the  difference  between  the  ordinary  diet  of  the 
French  and  Englifh  people.  As  far  as  the 
articles  of  food  are  the  fame  in  both  countries, 

t 

the  French  mode  of  cookery  tends  to  diveft 

1 

them  of  oxygene,  or  to  combine  the  oxygenc 
more  intimately  with  the  other  conflituent  parts. 
The  fermentation  of  their  bread  is  carried  much 
further ;  hence  mull  not  a  larger  quantity  of 
oxygene  be  carried  off  from  the  dough  in  the 
carbonic  acid  air  P — Every  body  knows  how 
much  more  the  French  drefs  their  meat  and 
vegetables  than  we  do,  and  how  much  more 

1  * 

oil  they  add  both  to  the  one  and  the  other; 

s  * 

all  circumflances  which  render  the  food  lefs 
apt  to  carry  oxygene  into  the  fyftem. 

If 
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If  I  fhould  add  that  the  greater  furnmer 
heats  even  of  the  North  of  France  may  poffibly 
contribute  fomething  to  the  greater  freedom 
of  the  inhabitants  from  Confumption,  you  will 
perhaps  think  that  I  carry  my  principles  to  an 
extravagant  length — and  yet  may  not  the  effeft 
of  the  temperature  be  to  occafion  the  oxygene 
to  enter,  not  only  more  rapidly  but  in  larger 
proportion, into  the  faline  combinations,  formed 
in  animal  bodies,  particularly  the  perfpirablc 
matter  P  And  does  not  this  hypothecs  afford 
a  better  folution  than  has  hitherto  been  given 
of  the  different  effe6ls  of  animal  and  vegetable 
diet  in  very  hot  countries  ?  It  feems  to  me 
well  eftablifhed  that  the  latter  in  fuch  countries 
is  much  more  wholefome  than  the  former;  and 
as  the  natives — thofe  of  Egypt  for  example — 
do  not  think  themfelves  in  health  unlefs  they 

are  perfpiring  profufely,  may  not  more  oxy- 

/  * 

gene  be  wanting  for  the  various  purpofes  of 
the  animal  ceconomy  than  refpiration  can 
fupply  ?  efpeciallv  as  the  atmofphere  both 

from 
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from  its  higher  temperature  and  the  greater 
quantity  of  water  it  holds  diftblved,  probably 
contains  in  an  equal  bulk  rather  lefs  oxygene 
than  in  more  temperate  regions. 


3.  In  the  florid  Confumption,  I  think  ] 
have  lately  remarked,  before  the  period  of 
extreme  debility  and  emaciation,  a  much 
greater  acutenefs  of  the  fenfes  than  is  ufual 
in  health.  Soon  after  I  became  acquainted 
with  the  effeft  of  placing  upon  the  tongue  a 
bit  of  lead  in  contaff  with  a  bit  of  filver,  or 
of  placing  one  under  and  one  above  the 
tongue  and  then  Connefting  them  by  a  conduc¬ 
tor  of  eleflricity,  I  defired  each  perfon  in  a 
pretty  large  company  to  repeat  the  experiment 
upon  himfelf.  To  fome  the  fubacid  tafte  was 
not  fenfible,  others  could  perceive  it  diftinftly  ; 
one  perfon  prefent  was  in  a  confirmed  Con¬ 
fumption  ;  and  fcarce  had  he  applied  the  two 
metals  to  his  tongue,  than  he  put  them  out  of  his 

mouth  with  figns  of  difguft,  declaring  the  acid 

• 

tafte  to  be  fo  difagreeably  ftrong  as  nearly  to 

fet 
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let  his  teeth  an  edge.— This  opinion  as  far  as 
it  relates  to  the  fenfes  of  fmell  and  hearing, 
has  been  confirmed  to  me  by  perfons  who  have 
accurately  obferved  others  fuffering  under  the 
fame  complaint.  But  at  the  fame  time  it 
fhould  be  rccollefled  that  the  hearing  becomes 
quicker  in  feveral  diforders;  and  we  know 
that  in  different  dates  of  the  body  equal 
impreffions  on  the  fenfe  of  fmell  will  produce 
very  unequal  effefls  upon  the  fenforium. 
Perhaps  this  is  alfo  true  of  impreffions  of  tafte. 
I  mull  therefore  leave  ft  to  you  and  other 
attentive  obfervers  of  animal  nature,  to  deter¬ 
mine  whether  the  opinion  is  in  any  degree 
juft(Z'),  and  by  what  limitations  it  is  to  be 
reftrifted. 

4.  In  the  indifpofition  preparatory  to  Con- 
fumption,  I  am  inclined  to  fuppofe  that  a 
remarkable  fymptom  occurs  rather  more  fre- 

V  ' 

C  quently 

(b)  Cullen  lias  an  obfervation  of  an  Import  fomewhat  fnnilar. 
Haemoptyfis  “  happens  to  perfons  of  a  delicate  (lender  make ;  to 
perfons  of  much  sensibility  and  irritability ,  and  therefore  of  quick 
parts”  First  Lines  II.  340. 
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quently  than  is  commonly  underflood.  ThisJ 
fymptom  is  a  convulfive  cough,  often  of  fuch 
alarming  violence,  as  to  be  likely  to  perplex 
and  difconcert  inexperienced  praDitioners.  It 
feems  to  alternate  and  intermix  with  the  well- 
known  fhort,  dry  cough.  You  will  recollect 
that  I  had  once  occafion  to  defcribe  to  you 
this  convulfive  cough  from  nature.  I  find  it 
occafionally  mentioned,  but  not  much  infilled 
upon,  by  authors.  Thus  Dr.  Murray,  lately 
Profeffor  at  Gottingen,  and  author  of  the 
Apparatus  Medicaminum ,  in  delcribing  the  firft 
fymptoms  he  oblerved  in  his  brother  who  died 
of  Confumption,  informs  us:  Tussis  vehe¬ 
ment  er  ingravescebat ,  quae  non  catarrhalis 
unice  video atur ,  seel  simul  fpaflica. — Tussis  antea 
sicca ,  humida  fielat.  ( Murray  de  phthsi  pituitosa 
opiuL  B aiding enm  in  sylloge  Opusculorum  : 

✓  '  #  I 

V.  31 6.)  Raulin  (De  la  Phthifie  pulm  :  Paris 
1782.  p.  44)  mentions  a  perfon  qui  Jut  pris 
au  mois  d'Acut  1771  d'une  toux  scche ,  qui  devint 
-plus  forte  &  plus  frequente  :  au  mois  d’Avril , 

1772 • 

1 
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1772,  elk  etoit  convulfive  sans  cr achats ;  elle 
augmenta  au  mois  de  Mai :  il  survint  quelques 
cr  achats  un  pen  sanguinolens ;  &  cles  frisson- 
nemens  au  dos ,  &c.  &c.  I  fuppofe  this  kind 
of  cough  mult  occur  in  but  a  fmall  proportion 
of  cafes  ;  otherwife  it  would  be  more  diftinftly 
defcribed,  and  be  the  fubjeft  of  more  fpecula- 
tion  in  books  than  we  find  to  be.  From  my 
own  obfervations  I  fufpeft  this  cough  to  be 
produced  by  the  fame  irritating  caufe  (as  tuber¬ 
cles,  for  inftance)  which  produces  the  fhort, 
dry  cough  or  whatever  other  cough  may 
happen  in  any  given  cafe  to  be  the  forerunner 
of  Confumption.  Upon  the  moft  attentive 
examination  I  could  difcover  no  other  caufe 
of  irritation.  And  can  you  not  allow  your- 
felf  to  conceive  that  fome,  and  that  perhaps  a 
fmall  alteration  in  the  power  of  the  caufe  or 
infhe  habit  of  the  patient,  may  produce  fuch 
changes  in  the  action  of  the  mufcles,  or  of 
the  ftimulus  that  excites  them  to  aft? 

C  2  5.  It 
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5.  It  is  an  opinion  entertained  by  many 
perfons  converfant  in  the  hiftory  of  medicine, 
that  certain  difeafes  are  now  much  more  pre¬ 
valent,  and  certain  others  much  lefs  fo,  than 
formerly  :  Some  indeed,  that  made  great  havoc 
in  this  ifland  centuries  ago,  have  now  totally 
or  nearly  difappeared.  Thefe  variations  have 
been  imputed,  and  with  great  appearance  of 
probability,  to  the  entire  change  that  has  taken 
place  during  the  lapfe  of  ages  in  almoft  every 
circumftance  of  the  manner  of  living.  But  in 
many  inftances  we  are  not  able  to  fix  upon  the 
particular  alteration  to  which  the  introduction 
or  the  extirpation  of  any  given  difeafe  is  to  be 
afcribed;  and  ftill  lefs  can  we  precifeJy  deter¬ 
mine  the  effeft  of  the  alteration  upon  the  func¬ 
tions  of  the  living  body.  If  it  be  true,  how¬ 
ever,  as  fo  many  medical  pra&itioners  believe, 
that  Confumption  is  now  much  more  fre¬ 
quent  (c),  it  is  eafy  according  to  my  fyftem, 
to  underhand  whence  this  has  happened.  The 

inhabitants 

(c)  I  know  fome  old  practitioners  who  are  perfuaded  that  Confump^ 
Lions  have  become  more  frequent  within  their  own  memory. 


inhabitants  of  this  country,  aim  oft  without  ex¬ 
ception,  breathe  a  freer  and  a  purer  air  than 
their  anceftors.  Nor  do  I  believe  that  there 
is  any  particular  in  which  the  difference  be¬ 
tween  the  prefent  and  fome  paft  generations, 
is  fo  remarkable.  You  fee  then  that  the  fub- 
jecls  of  our  Edwards,  and  our  Henrys,  and  of 
good  Queen  Befs  may  have  found,  in  being 
more  free  from  fo  formidable  a  difeafe  than 
their  delicate  and  airy  pofterity.,  fome  com- 
penfation  for  the  confined  air  and  filth  in  which 
they  palfed  their  exiftence. 

6.  I  have  mentioned  ( Observations,  p.  146^  a 
cafe  of  phthifis  where  the  ribs  on  one  fide  were 
prelfed  quite  inwards,  and  a  cavity  formed  on 
that  fide,  in  confequence  no  doubt  of  the  de~ 
ftnfolion  of  the  correfponding  lobe  of  the 

lungs;  and  perhaps  a  fubfequent  loftening  of 

—  * 

the  ribs.  If  your  curiofity  was  in  any  degree 
raifed  by  this  fingular  occurrence,  I  hope 
it  will  be  gratified  by  the  following  communi- 

C  3  cation 
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cation,  for  which  I  am  indebted  to  a  Gentle¬ 
man,  perfectly  well  known  to  you. 

Letter  from  Mr.  Yonge ,  Surgeon  at  Sliiff- 
nall  in  Shropshire. 

Shiffnall,  April  15,  1793. 

Dear  Sir, 

You  will  find  fubjoined  a  brief  flatement  of 
the  cafe  of  Mifs  Farmer,  though  I  fear  not 
fufhciently  accurate  or  diftinft  to  afford  you 
much  fatisfadion ;  it  i*s  formed  from  memory, 
and  the  information  of  filters  who  attended 
her  during  the  whole  time  of  her  illnefs,  aided 
by  reference  to  preferiptions,  and  a  few  imper- 
feft  memorandums.  It  feems  unneceffary  to 
detail  at  length  the  gradations  of  her  incipient 
difeafe--~they  were  the  fame  as  in  other  phthi- 
fical  cafes — or  the  fucceflion  of  inefficacious 
medicines  employed.  I  fhall  only  remark  that 
during  the  few  firft  weeks,  the  patient  was  more 
reduced  in  fleffi  and  ftrength  than  the  apparent 
leverity  of  the  fymptoms,  or  the  means  ufed 

*  for 


for  her  relief  led  me  to  expeft;  both  however 
were  fomewhat  reftored  before  fhe  relinquifhed 
the  life  of  medicine  in  1775,  thotfgh  without 
any  abatement  of  the  cough  or  expefioration. 
I  am  unable  to  difcover  at  what  time  the 
depreiTion  of  the  chelf  commenced,  or  the 
exafl  period  of  its  increafe  or  termination. 

Your’s  Sincerely, 

To  W.  YONGE. 

Dr.  Bed  does, 

Briftol  Hotwells. 

44  Mary  Farmer,  of  a  fpare  habit,  and  he&ie 
44  appearance  was  attacked  at  the  latter  end 
44  of  the  year  1773  with  cough,  pain  in  the 
44  left  fide  of  the  thorax,  and  flight  feverifli 

1 

44  fymptoms. — Thefe  complaints  were  allevi- 
44  ated  by  bleeding,  faline  medicines;  and  blif- 
44  flers — but  after  a  few  weeks  introduced 

1 

44  phthilis  pulmonalis,  which  though  mild  in  its 

■  t  ■  ■ 

44  appearance,  was  diftinfl  and  perfeflly  formed. 

44  During 
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*4  During  the  period  between  this  attack  and 
/  • 

44  the  middle  of  the  year  1775,  the  medicines 

I  '  C  t 

chiefly  employed  and  repeatedly  varied 

44  were— gentle  emetics  of  ipecacuanha,  opi- 

44  urn,  Peruvian  bark,  vitriolic  acid  with  con- 

44  ferve  of  rofes,  and  fixed  air  taken' into  the 

»  * 

44  flomach,  none  of  which  gave  her  permanent 

44  relief.  In  this  interval  alfo  it  was  obferved 

44  that  fome  dillortion  of  the  thorax  had  taken 

1  t  p 

44  place,  from  deprefiion  of  the  ribs  on  the  left 
44  fide.  The  expectoration  was  not  more  than 
44  three  ounce  meafures  every  twenty-four  hours, 
44  of  perfectly  purulent  matter,  untinged  with 
44  blood.  The  night-fweats  and  pain  conftant, 
44  but  not  fevere. — Thefe  circumftances  con- 
44  tinned  until  the  year  17795  without  variation, 
44  when  fhe  tried  the  air  and  waters  of  Briftol 
44  without  advantage,  and  in  1780  repeated 
44  fome  of  her  former  medicines  with  no  better 
44  fuccefs.  The  deprelfion  of  the  left  fide  of 
44  the  thorax  was  now  very  great,  but  did  not 

s  ■  •  % 

44  increafe  after  this  time  ;  and  the  difeafe  in- 

44  creafing 

v 
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cc  creating  by  almofl;  imperceptible  gradations, 
“  fhe  died  in  September  1785,  without  the 
“  intervention  of  any  unufual  circ.umftance.” 

In  this  cafe,  you  fee,  the  patient  lived  be¬ 
tween  ten  and  eleven  years  after  the  depreffion 
of  the  ribs.  Mr.  Portal,  the  French  anatomift, 
relates  a  cafe  where  the  progrefs  of  Confump- 
tion  was  remarkably  flow,  and  where  la  cavite 
droite  de  la  poitrinc  Jut  trouvee  obsolumeM  de- 
pourvut  de  poumon ,  en  sorte  que  les  trois  lobes  tn 
etoient  entierement  detruits .  La  bronche  droite 
etoit  racornie  et  desseche  comme  un  ligament .  On 
doit  remarquer  qu  il  riy  avoit  aucune  espece  d ’ 
epanchement  dans  cette  cavite ;  ce  qui  indique 
que  cette  destruction  du  poumon  s' etoit  faite  depms- 
long  temps  &  vraisemblablement  depuis  quatre 
ans .  ( La  Medecine  eclair ee\ par  Fourcroyl.  207.) 

You  muft  have  feen  inftances  where  the 
progrefs  of  Confumption  has  been  remarkably 
flow.  I  do  not  know  whether  you  have  re¬ 
marked  any  correfponding  peculiarity,  internal 
or  external. 


D 


The 
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The  other  variety  of  Confumption  fets  in  at 

■>  ✓# 

leaft  with  very  different  fymptoms,  though  I 
believe  in  its  progrefs  the  higher  oxygenation 
of  the  fyftem  takes  place  :  The  ruddinefs,  at 
leaft,  of  the  tongue  is  confpicuous  at  an 
advanced  period  of  the  difeafe  ( d ).  This  vari¬ 
ety  has  been  called,  on  account  of  the  prodi¬ 
gious  expefloration  of  mucus  at  its  commence¬ 
ment,  the  pituitous  or  catarrhal  Confumption. 
I  have  feen  the  countenance  pale  and  bloated, 
and  feemingly  but  not  really  cedematous,  in  the 
firft  ftage.  In  one  recent  inftance  where  a 
very  copious  expe&oration  of  mucus  preceded 
for  a  long  time  the  appearance  of  pus  and  the 
formation  of  the  regular  heflic  fever,  this 
fever  vanifhed  together  with  the  purulent 
expe&oration ;  and  a  true  anafarca,  not  a  mere 

cedematous 

(d)  Accedit  tandem  febris  primum  erratica ,  liorroribus  calori  crebro 

interscrtis,  dein  plerumque  post  pastum  accedens}  tandem  mo  fere 

\ 

tramite  decurrens ,  post  meridiem  et  vesper  am  versus  exasperata . 
Quae  postquam  impetiit ,  macics  celeri  gradu  incrcscit ,  siti  hand  p arum 
molest  a  y  lingua  pura  quin  rubicunda,  spuds  subinde  adeo  tenacibus 
tit  suffbeationem  minentur. 

Murray  de  phthifi  pituitofa,  §  7. 
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oedematous  fwelling  of  the  feet  from  weak- 
nefs,  came  on.  You  know  what  has  been 
written  on  this  variety  of  Confumption,  and  for 
the  prefent  I  fhall  content  myfelf  with  referring  - 
readers,  not  fo  well  informed,  to  Huxham  (c) 
Chalmers  (/)  Duncan  (g)  and  Macbride  ( [h ). 

Several  years  ago  a  firm  perfuafion  fet¬ 
tled  upon  my  mind  that  the  fyftem  might  be  as 
powerfully  and  as  varioufly  affe&ed  by  means 
of  the  lungs  as  of  the  ftomach.  And  the  more 
knowledge  we  have  acquired  of  the  properties 

i 

of  elaftic  fluids,  the  more  has  my  opinion  been 
ftrengthcned.  Of  all  the  functions,  Refpiration 
is,  I  think,  the  belt  underftood ;  and  it  will  alfo 
be  found  in  fkilful  hands  to  be  the  mofl  eafily 
manageable.  It  is  impoffible  to  doubt  that  we 
are  nourifhed  by  the  lungs  as  truly  as  by  the 
ftomach ;  and  that  what  we  take  in  at  the  for- 

D  2  mer 

v  / 

(e)  De  aere  and  morbis. 

(f)  Difeafes  of  South  Carolina. 

(g)  Medical  cafes. 

(h)  Theory  and  Pra&ice  of  Phyfic.— -See  a^fo  De  Haen  R,  M,  xv. 
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mer  entrance  becomes  like  our  food  a  part 
of  the  fubftance  of  our  folids  as  well  as  of 
our  fluids.  By  the  lungs  we  can  alfo  introduce 
effeftual  alteratives  of  the  blood,  and  by  con- 
fequence  of  all  the  parts  nourifhed  by  the 
blood* 

Early  in  the  courfe  of  my  medical  ftudies  I 
met  with  the  writings  of  Mayow(z);  and  not  long 
afterwards  I  became  intimate  with  Dr.  Edmund 
Goodwyn,  to  whom  we  owe  a  moft  mafterly 

experimental 

(t)  In  the  abftraft  which  I  publifhed  of  Mayow’s  phyfiological  and 
chemical  writings,  I  expreffed  myfelf  in  the  following  manner: 

“  That  the  blood  departs  from  the  left  or  poflerior  cavities  of  the 
“  heart,  richly  laden  with  nitro-atmofpherical  fpirit  (oxygene)  and 
“  returns  deftitute  to  the  right,  feems  fufficien.tly  eftablilhed ; 

“  and  that  it  is  more  impoverilbed,  as  it  approaches  nearer  the 
“  end  of  its  circuit,  is  highly  probable.  From  the  frequency  of 
“  refpiration  it  is  evident  that  much  of  this  principle  is  received  ; 

“  and  much  therefore  is  left  behind  for  the  confumption  and  ufe 
“  of  animal  eeconomy  ;  and  furely  it  ferves' other  purpofes  befides 
“keeping up  the  play  of  the  left  ventricle  of  the  heart.  If  we 
“  confider  further  that  the  foetus,  though  it  can  live  without 
“  refpiration,  mull  neverthelefs  borrow  from  the  maternal  blood, 

“  by  means  of  the  placenta,  a  fupply  of  the  fame  principle — thar, 

“  as  out  author  obferves,  the  tranfmiffion  of  the  blood  can  never 
“  be  the  foie  obje£!  of  refpiration,  fince  this  objeft  might  have 
‘  ‘  been  accomplifhed  by  continuing  the  organization  of  the  fcetus — - 
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experimental  inveftigation  of  the  fun&ion  of 

refpiration.  Thefe  circumftances  led  me  to 

•  •  / 

reflect  with  peculiar  earneftnefs  upon  the  a6lion 
of  the  atmofpheric  air  on  the  blood  during  its 
paffage  through  the  lungs;  and  at  Edinburgh 
I  made  or  witneffed  many  experiments  upon 
animals,  tending  to  illuflrate  this  important 
fubjeft.  Being  afterwards  appointed  to  the 
Chair  of  Chemiftry  in  the  Univerfity  of 

'  D  3  Oxford, 

*(  and  how  much  blood  goes  to  the  fecretory  organs  and  the 
“  brains — from  the  whole  we  may  fafely  infer  that  thefe  data 
“  will  one  day  confpire  with  future  difeoveries  in  chemiftry  to 
“unravel  the  myfterious  operation  of  thefe  organs.  And  the 
“  Mayow  of  another  age,  by  explaining,  and  perhaps  alfo  by 
“  teaching  how  to  manage  their  intricate  and  multifarious 
“  machinery,  may  fee  that  art,  which  can  reft  firmly  upon  no 
“  other  foundation  than  a  juft,  theory  of  the  fun&ions  of  the 
“  body,  rifing  under  his  hands  into  a  beautiful  and  folid  ftrufture. 
“  Nor,  however  remote  Medicine  may  at  prefent  he  from 
“  fuch  perfeUion,  do  I  fee  any  reafon  to  doubt  that,  by  taking 
“  advantage  of  various  and  continual  acceftions  as  they  accrue  to 
“  fcience,  the  fame  power  will  be  acquired  over  living,  as  is  at 
“  prefent  exercifed  over  fome  inanimate  bodies ;  and  that  nDt 
“  only  the  cure  and  prevention  of  difeafes,  hut  the  art  of  pro^ 
“  tracing  the  faireft  fcafon  of  life  and  rendering  health  more 
vigorous,  will  one  day  half  realize  half  the  dream  of 
“  Alchemy.” 

Chemical  Experiments  and  Opinions ,  1 790,  p.  60,  61. 
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Oxford,  I  found  myfelf  obliged  to  acquire 

■  T  '  H  *'i  *1 

as  minute  a  knowledge  of  the  properties  of 
elaftic  fluids  as  poflible. 


From  the  moment  I  became  acquainted  with 
the  effefts  of  pregnancy  in  fufpending  the 
progrefs  of  Confumption,  I  conceived  hopes 
that  by  combining  this  faff  with  the  difcove- 
ries  daily  making  in  pneumatic  chemiftry,  a 
fuccefsful  method  of  treating  this  difeafe,  in 
fome  of  its  (lages  at  leaft,  might  be  devifed. 
During  the  fame  interval  the  idea  of  turning 
thefe  difcoveries  to  the  benefit  of  confumptive 
patients  occurred  to  others :  And  feveral  at¬ 
tempts,  not  abfolutely  unattended  with  fuccefs, 
were  made  to  palliate  their  fvmptoms.  But 
they  wrere  random  trials,  guided  by  no  fixed 
principle;  and,  if  we  except  thofe  of  Dr.  Four- 
croy,  it  was  impofiible  that  they  fhould  have 
been  fuccefsful,  even  if  the  means,  properly 
employed,  had  been  adequate. 


In 
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In  the  mean  time,  my  own  reflections,  aided 
by  information  obtained  from  various  quarters, 
fuggefted  to  me  an  opinion  concerning  Con- 
fumption,  which  leads  to  a  method  of  praCtice 
totally  different  from  any  hitherto  employed. 
And  you,  I  am  lure,  will  not  judge  more  unfa¬ 
vourably  either  of  the  theory  or  practice  on 
this  account.  Juft  before  the  publication  of  my 
O  BSERV ations,  in  which  the  theory  is  ftated 
at  length,  an  opportunity  offered  of  bringing 
it  in  fome  degree  to  the  teft  of  experiment. 
The  writer  of  the  following  letters,  (who,  you 
know,  has  been  long  extenfively  engaged  in 
the  pra&ice  of  medicine)  brought  me  his  fon, 
at  that  time  far  gone  in  a  Confumption  of  the 
lungs.  I  propofed  that  he  fhould  breathe  -a 
mixture  of  airs,  and  be  put  upon  a  diet,  con¬ 
formable  to  my  views.  The  father,  convinced 

i 

of  the  utter  infignificance  of  all  the  ordinary 
means  of  cure,  chearfully  confented.  An  appa¬ 
ratus  in  itfelf  very  imperfeCt,  but  as  good 
the  time  and  place  would  admit,  was  accord- 

x.  * 

ingly 
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ingly  fet  up  in  an  apartment  of  a  common 
dwelling-houfe.  But  as  the  perfons,  who  ufed  it, 
had  never  been  accuftomed  to  the  procefles  of 
pneumatic  chemiftry,  it  was  unfortunately  often 
out  of  order ;  and  as  it  was  necelfary  to  fend 

4 

feven  miles  (to  W.  Hampton)  to  have  it  re¬ 
paired,  the  patient  was  often  three  or  four 
days,  or  even  a  week  deprived  of  his  modified 
air :  And  he  paffed  upon  the  whole  four  or 
five  times  as  many  days  entirely  without  it  as 
with  it ;  and  when  he  did  ufe  it,  the  fupply  of 
air  was  infinitely  more  fcanty  than  I  could  have 
wifhed.  Yet  even  fo,  the  effeCt  exceeded  my 
moil  fanguine  expectations.  And  I  cannot 
but  fuppofe  that  if  the  effeCt  of  a  larger  fupply 
had  kept  any  proportion  with,  the  effeCt  of  the 
fmaller,  and  if  I  had  fallen  upon  the  fame  plan 
of  medical  treatment  and  of  diet  that  has  fince 
occurred  to  me,  his  life,  even  in  that  advanced 
period  of  his  difeafe,  might  have  been  pre¬ 
fer  ved. 


Letter 


V 
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Letter  from  Mr.  Crump ,  Surgeon  and  Apo¬ 
thecary ,  at  Albrighton ,  zw  Shropshire  ; 

Albrighton,  May  29,  1793- 

,  *\  -  _ 

v  ,  -  .  „  .  I 

Dear  Sir, 

I  am  very  forry  it  was  not.  in  my  power  to 
give  you  any  fort  of  hiftory  of  the  cafe  of  my 
fon  by  the  meffenger  you  fent,  not  having 
committed  any  thing  to  paper  relative  to  him, 
but  the  opinion  of  given  about  four 

years  and  a  half  fince,  at  which  time  he  reco¬ 
vered  in  fome  meafure  at  leaft  from  his  fever, 
pain  in  his  fide,  See.  The  cough,  however, 
never  left  him,  but  was  of  little  confequence, 
except  he  took  frefh  cold ;  and  then  his  fever 
and  expectoration  always  returned  with  violent 
fits  of  coughing — but  in  general  foon  fubfided 
by  his  obferving  rules  nearly  fimilar  to  what 
had  been  previoufly  followed— until  fuch  time 
I  brought  him  to  you ;  and  I  hope  you  will 
not  think  me  guilty  of  flattery,  when  I  tell 
you  that  I  am  very  well  fatisfied,  that  if  your 

E  *  method 
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method  of  living  with  the  free  life  of  the 
mixed  air  had  been  entered  upon  fooner, 

we  fliould  have  faved  him — I  can  only  add 

that  whenever  we  could  procure  the  air 
properly,  he  was  always  moft  wonderfully 
relieved  not  only  by  diminifhing  the  expec¬ 
toration,  *  but  evidently  the  fever,  &c.  On 

thofe  unfortunate  days  that  we  did  not  fucceed 
(which  was  too  often  the  cafe  either  from 
my  other  engagements,  as  alfo  thofe  of  my 
afliftant  when  in  the  purfuit  of  unavoidable 
bufinefs— or  at  other  times  from  our  lutes 
failing,  fo  that  we  could  not  keep  the  air  con- 
*  fined)  the  poor  boy  ufed  frequently  to  afk 
me  for  feme  of  Dr.  Beddces’s  breath— for  the 

•  little 

*  If  he  was  without  the  air  for  two  days  the  feetid  ftate  of  his 
breath  was  fure  to  return  with  a  confiderable  increafe  of  the  matter 
coughed  up,  which  feemed  always  to  be  in  a  declining  ftate  fo 
long  as  we  could  procure  the  air — and  even  continued  fo  to  the 
laft  without  variation— his  appetite  and  relifii  for  animal  food 
confiderably  better  during  the  time  he  infpired.— Previous  to 
his  leaving  the  infpiring  off,  he  was  feized  with  a  violent  fit  of 
coughing,  which  brought  up  a  quantity  of  red  blood,  which  was 
fucceeded  by  a  great  profufion  of  matter,  which  was  literally 
pumped  up,  and  fo  much  reduced  him  that  he  was  not  able  to 
fit  up,  and  we  could  net  convey  the  air  into  his  lungs  in  bed. 


i 
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little  he  had  was  almoft  gone.  And  I  cannot 
in  juftice  to  you  do  otherwife  than  inform 
you  that  his  dyfpnaea  and  expe&oration  of 
matter  were  always  relieved  by  twp  or  three 
infpirations — and  more  fo  than  by  any  medi¬ 
cine  I  ever  gave  him,  or  ever  faw  admini- 
flered  to  others  labouring  under  the  fame 
complaints. 

Another  thing  I  muff  obferve,  that  the  poor 

i  <  '  ' 

boy  always  regretted  the  lofs  of  blood — as  you 
Teemed  to  think  it  an  improper  mode  of  pro¬ 
ceeding  in  Pulmonary  Confumption. 

* 

I  wifh  very  much  to  hear  from  you  at  fome 
future  period  upon  this  bufinefs,  and  if  you 
will  be  kind  enough  to  point  out  any  defed 
in  the  information  I  here  fend  you,  I  will 
gladly  anfwer  you,  as  I  can  fend  you  to  Briftol 
any  further  account  in  franks— at  the  fame 
time  I  fhall  be  happy  to  know  if  you  hare 
made  any  further  trial  of  this  promifing  plan 
for  relieving  this  dreadful  malady. 

E  2  -  An 
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An  obfervation  I  made  during  the  time 
G.  Crump  infpired  the  air,  is  perhaps  worth 
notice — at  leaf!  I  fhould  wifh  to  know  if  it 
produced  the  fame  effects  in  others,  that  is,  in 
a  morning  previous  to  his  ufing  it  his  breath 
was  mofl  abominably  foetid— that  after  ufing 
it  tv/o  or  three  times  it  became  not  only  very 
eafy,  but  alfo  very  fweet,  and  continued  fo, 
fometimes  for  two  or  three  days — he  alfo  told 
us  at  the  firft  infpiration,  whether  it  would 
relieve  him  or  not,  by  faying  he  would  not  tire 
himfelf,  for  that  it  was  not  of  the  right  fort— 
though  the  bell  fhaped  inftrument  rofe  with 
the  ufual  regularity  in  the  water  :  I  am  not 
chemift  fufficient  to  explain  this  t.  I  beg  you 
will  excufe  the  hafty  manner  in  which  I  have 

fent  you  the- above  account;  and  hope  you 

/  ... 

will 

^  The  hydrogene  air  having  been  procured  fometimes  by  means  of 
heated  iron,  and  fometimes  by  means  of  charcoal,  it  is  propable 
that  fome  impurity  (as  a  proportion  of  fulphur  in  the  iron  larger 
than  ordinary,  or  of  bitumen  in  fome  pieces  of  charcoal  not  well 
burned)  might  have  produced  that  air,  which  the  patient  felt  not 
to  be  of  the  right  fort, 

T,  B. 
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Vv ill  remember  that  I  fhall  have  a  pleafure  in 
anfwering  any  further  enquiry  you  may  wifh 
to  make — at  the  fame  time  beg  leave  to  tell  you, 
that  I  have  a  heart  replete  with  gratitude  for 
your  kind  affiftance  to  my  poor  boy, — and 
remain, 

Dear  Sir,  your’s  truly, 

To  GEORGE  CRUMP. 

Dr.  Beddoes. 


Extract  oj  a  second  Letter  from  Mr.  Crump  ; 

Albrighton,  June  2,  1 793, 

/ 

Dear  Sir, 

I  conceive,  as  nearly  as  we  can  trace  back 

by  the  medicines  my  fon  took,  oec.  that  it 

might  have  been  about  a  year  and  a  half  that 

he  laboured  under  the  fymptoms  of  Phthifis 

Pulmonalis.  The  quantity  of  factious  air 

was  as  nearly  as  poffible  as  one  to  two  of 

atmolpherical — fometimes,  1  think  a  little 

E  3  more 
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more  atmofpheric  air;  but  towards  the  iaft 
of  his  ufing  it,  it  was  almofl  equal  or  it  did  not 
pleafe  him. — I  imagine  the  immediate  eafe 
'  he  always  received  from  it  made  him  extremely 
anxious  to  have  it,  what  he  called  good. 

I  am,  Dear  Sir, 

,  .  r 

Your  moll  obedient  fervant, 

To  GEORGE  CRUMP. 

Dr.  Beddoes. 

•  ,  )  1  » 

»  1 

Mr.  Yonge  curious  to  fee  the  effeD  of  fo 

•* 

fmgular  a  method  of  treating  confumption, 
once  accompanied  me  when  I  vifited  this 
patient,  and  has  fupplied  me  with  the  following 
memorandum  : — 44  The  account,  given  by  Mr. 
44  George  Crump  of  hi?  relief  from  the  ufe  of 
44  the  pneumatic  machine  was  :  that  on  the  days 
44  of  its  application  the  cough ,  dyspnoea ,  and 
44  expectoration  were  invariably  and  'greatly  re - 
44  lieved — and  his  nights  less  restless  and  feverish. 
44  Indeed  his  eagerness  for  the  renovation  of  his 

44  disordered 
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disordered  apparatus  left  no  doubt  of  the  fidelity 

u  of  his  testimony ,  50  fully  confirmed  to  us  by 
66  his  father 

W.  Yonge. 

.  1.  1  *  .  I 

I  do  not  know  whether  you  will  allow  that 
the  circumflances  of  this  cafe  offered  a  reafon- 
able  inducement  to  profecute  this  method  of 
treating  confumption.  With  me  they  were 
particularly  calculated  to  weigh,  as  they  feemed 
to  give  as  much  countenance  as  could  poffibly 
be  expefted  to  my  reafonings;  in  which  I  had 
even  ventured  to  fugged  that  it  would  be  more 
advantageous  to  lower  the  ,  atmofpheric  air 
with  hydrogene  than  with  azotic  air,  becaufe 
the  hydrogene  has  been  obferved  in  expen* 
ments  made  upon  blood  out  of  the  body 
u  to  have  the  power  of  darkening  its  colour” 
(Observations  p.  141),  becaufe  blood  abforbs 
a  nood  deal  of  this  air,  and  becaufe  when  in- 

O  7 

i  *  ■ 

fpired,  it  is  found  to  u  poffefs  no  irritating 
“  quality,”  a  fa61,  which  I  hope  to  edablifh  to 
your  fatisfaflion  below.  The  experience  of 

'  Dr. 
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Dr.  Percival,  who  found  that  carbonic  acid  air 
alleviated  the  fymptoms  of  confumption,  and 
{till  more  that  of  Dr.  Fourcroy,  who  obferved 
them  in  not  lefs  than  twenty  cafes  to  be  excef- 
fively  aggravated  by  the  in fpi ration  of  oxygene 
air,  contributed  to  induce  me  to  try  fully 
whether  this  method,  which  I  now  certainly 
knew  to  be  fafe  and  more  palliative  than  any 
other,  might  not  alfo  in  fome  Pages  hitherto 
hopelefs,  effect  a  real  cure.  After  fome  hefi- 
tation,  Briftol  Hotwells  was  fixed  upon  as  the 
mod  proper  place  to  ereft  the  neceffary  appara¬ 
tus,  becaufe  this  refort  of  invalids  feemed  more 
likely  than  any  other  fituation  to  furnifh  pa¬ 
tients  in  all  the  various  gradations  of  Con- 
fumption. 

In  the  conftruftion  of  the  apparatus  three 
effential  objects  were  to  be  accomplifhed  :  1. 
To  provide  the  means  of  procuring  the  feverai 

fpecies  of  air,  at  lead  azotic,  hydrogene,  car- 

/ 

bonic  acid,  and  likewife  oxygene,  for  I  had 
no  intention  to  confine  myfelf  to  one  incurable 

diforder. 
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diforder5  as  you  will  infer  from  my  former  fpev 
culations,  efpecially  what  I  have  faid  concern¬ 
ing  Fever.  2.  It  was  neceffary  that  the  refer- 
voirs  ffiould  be  fo  large  that  the  patients  might 
be  fupplied  with  any  quantity  their  fymptoms 
might  require.  2.  It  was  alfo  neceffary  to 
have  it  in  my  power  to  mix  thefe  airs  with  one 
another  as  well  as  with  atmofpheric  air  in  any 

proportion. 

*  * 

Thefe  ohjefis  have  been  compleatly  attained 
by  a  conilru&ion  ‘not  very  diffimilar  to  that 
employed  in  the  gazometers  of  Mr.  Lavoiher 

•  .  *  ,  ’  4  •  1  i 

and  Dr.  Van  Marum.  I  once  thought  it  would 

,  t  •  , 

be  defirable  to  introduce  patients  into  rooms  hi- 

f  ‘  J  i  y. 

led  with  modified  air;  and  if  this  plan  could  be 
eafily  carried  into  execution,  it  would  be  pre¬ 
ferable  to  infpiration  through  a  pipe  or  mouth¬ 
piece.  But  there  would  be  fome  difficulty  and 
much  expence  in  fitting  up  fuch  rooms  ;  nor 
I  am  fure  that  they  would  be  fo  totally  exempt 
from  danger;  befides  experience  has  convinced 
me  that  patients  very  foon  learn  to  infpire 

F  through 
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through  a  tube,  held  in  the  mouth,  and  to 
expire  through  the  noftrils.  They  are  indeed 

at  firft  apt  to  refpire  with  a  greater  effort  than 

#  . 

ordinary  ;  but  even  in  this  particular  they  very 
foon  corred  themfelves. 

I  once  thought  of  annexing  drawings  of  my 
apparatus  to  this  letter.  But  as  I  am  in  hopes 
of  being  foon  furnifhed  with  materials  for  ano¬ 
ther  publication  upon  the  fame  fubjed,  and  as 
in  the  mean  time  the  apparatus  will  hardly  fail 
to  receive  conhderable  improvements,  I  con¬ 
cluded  that  it  would  be  more  advifeable  to 
defer  the  engravings  for  a  few  months.  I  have 
however  provided  a  model  for  the  infpedion  of 
fuch  perfons  on  the  fpot  as  may  be  interefted 
in  acquiring  an  accurate  idea  of  the  method  of 
treatment.  I  have  alfo  found  it  necelfary  to 
provide  a  portable  apparatus  for  the  ufe  of 
patients  unable  to  quit  their  beds  or  their 
apartments  :  And  of  this  alfo  I  intend  to  pub- 
lifh  a  drawing  and  a  defcription.  It  may  per¬ 
haps  be  faid  that  I  fhould  have  done  better  if 
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I  had  delayed  all  public  notification  of  the 
exiftence  of  the  apparatus,  till  I  had  certainly 

.  4-  f 

determined  the  efficacy  of  the  pra£lice  in  which 
it  is  defigned  to  be  employed.  But  in  the  firfl 

0  •  -  »  ■  6  1  \  >  '  _  ■  “  t  ■  .  ;  > 

place,  it  will  be  neceffary  for  me  to  have  the 
care  of  a  confiderable  variety  of  cafes  before  I 
can  determine  its  efficacy  with  certainty  ;  and 

I  could  not  expeff  this  advantage  till  the  nature 

/  ' 

of  the  defign  was  generally  known  through  the 
kingdom.  Secondly,  I  did  not  choofe  to  trufl  to 
unauthorized  rumour  to  make  it  known;  and, 
in  the  third  place,  I  imagine  there  are  many 
pra6litioners  of  medicine  fo  convinced  of  the 
futility  of  all  former  methods  of  treating  Con- 
fumption,  as  to  be  defirous  that  their  patients 
fhouid  have  the  chance  of  any  new  method 
that  affords  hopes  of  relief,  and  is  afcertained 
to  be  fafe  and  not  difagreeable ;  a  fentiment  in 

-  >  i 

which  I  fuppofe  many  patients  will  concur : 
And  in  proportion  to  the  efficacy  of  the  method, 
will  be  the  number  of  lives  preferved  by  mak¬ 
ing  it  fpeedily  known.  I  may  add,  that  the 

F  2  cxpence 
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expencc  of  keeping  fiich  an  apparatus  in 

i 

ufe  is  not  inconfiderable ;  of  courfe  I  muft 
wilh  to  be  able  as  loon  as  poflible  to  form  a 
judgment  whether  it  would  be  prudent  to  lay 
it  afide,  or  to  extend  it. 

Or  the  three  Airs  above  mentioned,  I 
hope  the  moft  from  the  employment  of  hydro¬ 
gene  to  reduce  the  air  of  the  atmofphere  to  a 
lower  Aandard.  From  a  number  of  trials  it 
appears  to  be  fo  totally  free  from  all  irritating 
and  pofitively  deleterious  properties,  that  it 
may  be  breathed  unmixed  with  impunity  for  a 
much  longer  time  than  any  other  of  thofe  airs 
that  are  incapable  of  fupporting  life,  except  per¬ 
haps  azotic.  Thus  Mr.  Scheele  tells  us  that  hay¬ 
ing  by  a  ftrong  expiration  expelled  from  his 
lungs  as  much  atmofpheric  air  as  poflible,  he  was 
able  to  make  twenty  infpirations  without  incon¬ 
venience.  Pilatre  de  Rozier  frequently  re¬ 
peated  the  fame  experiment;  and  when  it  was 
objebled  to  him  that  he  did  not  empty  his  lungs 
of  atmofpheric  air,  he  proceeded  in  the  foh 

lowing 
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lowing  manner.  He  inhaled  a  large  quantity 

of  hydrogene  air,  and  then,  applying  his  mouth 

to  a  tube,  he  blew  out  the  air  and  bred  it  at 

the  end  of  the  tube,  fo  that  he  appeared  to 

breathe  flame.  In  this  cafe,  he  obferved,  if 

there  had  been  any  admixture  of  atmofpheric 
*  ' 
air  in  his  lungs,  a  detonation  mud  have  taken 

place  in  his  mouth  and  cheft.  I  have  myfelf 
felt  the  pulfe  of  Mr.  Sadler,  the  Englifh  Aero¬ 
naut,  while  he  has  infpired,  for  above  a  minute 
and  half  at  a  time,  pure  hydrogene  air  from 
fleam  and  heated  iron.  From  the  rate  of 
eighty-four  in  a  minute  it  increafed  to  an 
hundred  and  ten  in  fifteen  feconds,  and  became 
foft  and  weak.  A  flout  florid  young  woman 
breathed  the  fame  air  for  two  minutes,  during 
which  fhe  made  twenty-fix  infpirations.  She 
was  not  in  the  fmalleft  degree  afrefted,  till  fhe 
had  walked  down  a  flight  of  flairs.  She  then 

i 

felt  fome  ficknefs,  and  her  head  became  a  little 
dizzy  and  continued  fo  for  two  hours,  after 
\vhich  flie  felt  perfe&ly  well.  Two  other  per- 

F  3  fons 
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fons  on  the  fame  occafion  made  feveral  fuccef- 
five  full  infpirations  of  this  air  without  the 
flighted:  inconvenience.  It  was  inhaled  through 
a  tube,  and  in  confequence  of  preffure  on  the 
refervoir,  a  ftrong  current  fet  into  the  mouth. 
The  noftrils  were  not  clofed  in  any  of  thefe 
inflances.  A  fmall  quantity  of  atmofpheric  was 
therefore  probably  inhaled  with  the  hydrogene 
air. — Hydrogene  is  faid,  when  animals  are 
immerfed  in  it,  to  be  as  fuddenly  deleterious 
as  carbonic  acid  air:  (Priestly's  Exp .  New 
Ed.  I.  229 )  and  as  fuch  experiments,  if  accu¬ 
rately  made,  are  certainly  the  moll  decifive,  I 
have  perhaps  expreffed  myfelf  too  ftrongly 
in  afferting  u  that  it  feems  pretty  well  afcer^ 
66  tained  that  hydrogene  will  not  fo  foon  pro- 
u  duce  afphyxia  as  other  mephitic  airs.” 
Neverthelefs  in  fome  inflances  which  I  have 
known  of  infenfibility  produced  by  the  fumes 
of  charcoal,  I  conceive  that  the  fufferers  muff- 
have  breathed  a  mixture  containing  more  at¬ 
mofpheric  air  than  the  perfons  above  men- 

K 

tioned. 
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tioned.  Carbonic  acid  air  may  be  fufpe&ed 
fomewhat  to  accelerate  afphyxia  by  the  irrita¬ 
tion  it  produces.  Nitrous  air  evidently  does  fo 
by  forming  nitrous  acid  :  When  Dr.  Prieftly 
put  fiflies  into  water  impregnated  with  nitrous 
and  other  airs,  he  found  the  former  to  have  a 
more  immediately  deleterious  effefr.  The  dif¬ 
ference,  if  any  exifts,  might  be  afcertained  by 
obvious  experiments  on  fome  of  the  fmaller, 
of  the  warm  blooded  animals. 

It  is  a  curious,  and  to  me  an  agreeable 
circumftance  that  animals  may  be  gradually 

r 

inured  to  air  with  lefs  oxygene  than  ufual.  In 
the  cafe  of  phthifis  related  above,  the  patient 

A  « 

continually  demanded  more  and  more  hydro- 
£ene  air :  and  can  you  doubt  that  the  human 
frame  poffeffes  the  fame  power  of  adapting 
itfelf  to  a  change  of  circumftances  that  has 
been  difcovered  in  inferior  animals,  which  ref- 

'  p 

pire  in  the  fame  manner?  (Priestly  III.  257.^ 
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Since  my  Apparatus  has  been  at  all  fit 
for  ufe,  I  have  employed  hydrcgene  air  in 
one  pulmonic  cafe;  and  the  refiilt  has  been 
fatisfa£lory.  A  perfon  of  fair  complexion  and 
dark  eyes  had  been  for  fome  time  pad  fubjeffc 
to  attacks  of  haemoptyfis  attended  with  dy  pnoea, 
fevere  coughing,  and  pain  in  the  thorax.  On  a 
late  feizure  of  this  kind  I  advifed  the  ufe  of 
modified  air.  The  pulfe  was  hard,  from  an  hun¬ 
dred  and  four  to  an  hundred  and  eight.  The 
countenance  much  flufhed;  the  fkin  dry  and 
hot,  with  confiderable  febrile  rigour.  All  her 
feelings  the  fame  as  at  the  commencement  of 
former  feizures.  She  began  by  breathing  three 
hundred  and  fifty-fix  cubic  inches  of  air;  of 

which  forty-four  (nearly  one-eighth)  we  hy- 

/ 

drogene  from  fleam  and  red  hot  iron.  This 
quantity  floe  confirmed  in  fifteen  minutes.  When 
file  fat  down  to  infpire,  fire  had  very  acute 
pain  under  the  flernunr;  which  entirely  fub- 
fided  while  fire  wTas  breathing.  The  pain  after¬ 
wards  returned,  but  with  lefs  violence  ;  and 

\ 

upon 
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upon  infpiring  from  ten  to  fifteen  minutes  at  a 
time  feveral  times  a  day  for  three  days,  it 
entirely  difappeared  with  the  other  fymptoms.-- 
It  had  before  occurred  to  me  that  air  of  a 
reduced  ftandard  would  be  extremely  benefi¬ 
cial  in  fthenic  inflammation;  and  I  am  con¬ 
firmed  in  the  opinion  by  this  inftance. 

I  have  feveral  times  feen  the  fhort  dry 
cough  flopped  at  once  by  air  fimilarly  modi¬ 
fied.  But  without  further  experience  I  dare  not 
affirm  that  it  was  owing  to  the  medicinal  power 
of  the  mixture,  fince  we  fo  frequently  fee  mor¬ 
bid  affe6lions  of  the  body  fufpended  by  a 
change  in  the  ftate  of  the  mind. 

Should  I  find  it  neceffary  to  fubftitute  azo¬ 
tic  in  the  place  of  hydrogene  air,  the  accidental 
difcovery  (which  I  made  a  few  years  ago,  and 
which  is  announced  in  Dr.  Crell’s  Chemical  An¬ 
nals  for  1 790)  of  a  ready  method  of  procuring  this 
fpecies  of  elaftic  fluid  by  effervefcence  will,  I 
truftj  prove  ferviceable.  Nothing  but  the  want 
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of  a  few  more  experiments  to  afcertain  which 
of  feveral  variations  of  the  procefs  is  the  beft, 
and  what  quantity  is  afforded  by  the  different 
proceffes,  has  prevented  me  from  fubmitti  ng 
an  account  of  my  method  to  the  Royal  Soci¬ 
ety  ;  and  whether  I  fhall  have  occafion  for  this 
air  for  medical  purpofes  or  not,  I  hope  foon  to 
be  able  to  bring  my  experiments  to  a  conclu- 
fion„ 

After  fecuring  a  full  fupply  of  oxygene  air, 
the  firfl  thing  I  undertook,  was  to  attempt  to 
throw  fome  light  upon  the  nature  of  Confump- 
tion  by  an  experiment  upon  myfelf.  Not  hav- 
ing  any  thing  of  the  phthifical  conformation 
or  the  (iightefl  hereditary  claim  to  the  difeafe, 
I  thought  I  might  venture  very  far  in  oxyge¬ 
nating  myfelf  without  any  great  rifque  ;  and 
it  was  impoffible  for  me  to  obferve  the  effefts 
fo  minutely  in  another  perfon.  I  accordingly 

^  4 

refpired  air  of  a  much  higher  than  the  ordinary 
ftandard,  and  commonly  fuch  as  contained 
aimofl  equal  parts  of  oxygene  and  azotic  air 

for 
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for  near  feven  weeks  with  little  interruption.  I 
breathed  it  upon  the  whole  fometimes  for  twenty 
minutes,  fometimes  for  half  an  hour,  and  fome¬ 
times  for  an  hour  in  the  day,  but  I  never  con¬ 
tinued  breathing  for  above  four  or  five  minutes 
at  any  one  time.  I  felt,  at  the  time  of  infpi- 
ration,  that  agreeable  glow  and  lightnefs  of 
the  cheft,  which  has  been  deferibed  by  Dr. 
Prieftly  and  others.  In  a  very  fliort  time  I 
was  fenfible  of  a  much  greater  flow  of  fpirits 
than  formerly,  and  was  much  more  difpofed 

'  ■  •  -i  .....  - 

to  mufcular  exertion.  By  degrees,  my  com¬ 
plexion,  from  an  uniform  brown,  became  fairer 
and  fomewhat  florid.  I  perceived  a  carnation 

f  j  t 

tint  at  the  ends  of  the  fingers,  and  on  all  the 
covered  parts  of  the  body  the  fkin  acquired 
much  more  of  a  flefh  colour  than  it  had  before,, 
l  was  rather  fat,  but  during  this  procefs  I  fell 
away  rapidly,  my  waiflcoats  becoming  very 
much  too  large  for  me ;  I  was  not  fenfible 
however,  of  any  mufcular  emaciation,  but 
rather  the  contrary.  My  appetite  was  good ; 

G  2  and 
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and  I  eat  one-third  or  one-fourth  more  than 
before  without  feeling  my  ftomach  loaded.  In 
no  long  time  I  obferved  in  myfelf  a  remark¬ 
able  power  of  fuflaining  cold.  Except  one  or 
two  evenings  when  I  was  feverifh,  I  never  once 
experienced  the  fenfation  of  chillinefs,  though 
cold  eafterly  winds  prevailed,  during  great 
part  of  the  time  I  was  infpiring  oxygene  air. 
I  not  only  reduced  my  bed  clothes  to  a  fingle 
blanket  and  cover-lid,  but  dept  without  incon¬ 
venience  in  a  large  bed-chamber,  looking 
to  the  N.  E.  with  the  window  open  all  night, 
and  with  the  door  and  windows  of  an  adjacent 
fitting  room  alfo  open.  About  the  expiration 
of  the  above-mentioned  time,  I  perceived  fome 
fufpicious  fymptoms.  It  was  uncomfortable 
to  me  to  fit  in  a  room  at  all  clofe.  I  fre- 
quently  felt  a  fenfe  of  heat  and  uneafinefs  in  my 
cheft  ;  and  my  fidn  was  often  dry  and  hot  with 
burning  in  my  palms  and  foies ;  my  pulfe, 
which  had  hitherto  feldom  exceeded  eighty, 
was  above  ^ninety  in  the  evening.  At  this  time 

*  "  I  took 
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I  took  a  journey  of  about  170  miles,  the 
greater  part  in  a  mail  coach  in  the  night,  the 
reft  on  horfeback.  The  roads  were  uncom¬ 
monly  dufty,  and  feveral  circumftances  con¬ 
curred  to  harrafs  and  fatigue  me.  On  the  way 
I  met  with  a  medical  friend,  who  was  much 
ftruck  with  the  flufhed  appearance  of  my  coun¬ 
tenance,  and  upon  feeling  my  fkin  and  pulfe, 
which  varied  from  an  hundred  and  four  to  an 
hundred  and  twenty,  imagined  that  I  was 
become  heflic.  I  had  now,  though  but  feldom, 
a  fhort,  dry  cough;  but  the  fenfe  of  irritation 
to  cough  required  an  almoft  conftant  effort  to 
fupprefs  it;  this  fenfe  of  irritation  was,  as  you 
will  fuppofe,  attended  by  dyfpncea.  I  had  alfo 
frequent  bleedings  at  the  nofe,  an  event  almoft 
unprecedented  with  me ;  the  blood  was  of  an 
unufually  bright  colour ;  which  was  alfo  feen  in 
blood  forced  from  the  gums.  Whenever  I 
pierced  the  fkin  in  (having,  the  blood  flowed 
in  greater  abundance  than  ufual,  and  was 
ftaunched  with  difficulty. 

G  3 
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Tliefe  fymptoms  indicate  a  tendency  to 
haemoptyfts  (k),  and  they,  of  courfe,  fo  ftrongly 
corroborate  my  theory  of  Confumption,  that 
I  am  almoft  afraid  left  they  fliould  be  confi- 
dered  as  imaginary  or  fictitious.  I  am  glad 
therefore  to  have  it  in  my  power  to  appeal,  for 
all  thofe  circumftances  which  could  fall  under 
the  notice  of  fpeflators,  to  teftimony  that 
will  weigh  fo  much  with  you  as  that  of  Mr. 
W  illiam  Reynolds,  at  whofe  houfe  at 
Coalpit  Bank  I  was  when  moft  indifpofed,  of 
his  brother,  Mr.  Joseph  Reynolds,  and  of 
Mr.  W.  Yonge.  By  keeping  quiet  and  cool, 
and  by  the  aftiftance,  as  I  fuppofe,  of  a  diet 
in  which  fweet  oil,  butter  and  cream  bore 
a  large  proportion  to  the  other  articles,  I  very 
foon  recovered  my  health.  My  infenfibility 
to  cold,  as  I  had  an  opportunity  of  afcer- 
taining,  during  the  evenings  we  have  lajtely 

had 

{k)  Hemoptysis  :  genarum  rubor ;  molestice  ant  do  lor  is,  et  aliquando 
caloris,  in  peiiore  sensus  ;  dyfpncta ;  titillatio  faucium  ;  t  us  sis  ant 
tussicula  sanguincm  Jloridum ,  scope  spumosum  njicicns.  (Cullen 
Nofolog.  II.  156). 
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had  (June  2 ill- — 24th)  ftili  continues;  and 
the  change  of  complexion  will  probably  be 
permanent ;  it  may  at  leaft,  I  doubt  not,  be  ren¬ 
dered  fo  by  infpiring  fmall  quantities  of  oxy= 
gene  air  from  time  to  time. — Is  there  not  alfo 
room  to  conje&ure,  as  well  from  this  expert- 

•  ,y 

ment  as  from  the  remarkable  tendency  of 
oxygene  to  generate  heat,  whenever  it  enters 
into  combination,  that  many  invalids  may 
be  advantageoufly  fortified  againft  the  cold  of 
winter  by  breathing  atmofpheric  improved  by 
the  addition  of  oxygene  air?  We  fhall  not, 
I  hope,  be  long  without  a  convenient  fmall 
apparatus  for  procuring  and  containing  oxy¬ 
gene  air ;  and  fuch  an  apparatus,  I  fhould 
expeft,  would  foon  come  to  be  ranked  among 

•  V 

the  ordinary  articles  of  houfehold  furniture. 
In  this  cafe  I  think  it  probable  that  oxygene 
air  will  fuperfede  all  other  cofmetics ;  one 
decifive  advantage  it  will  certainly  have  over 
them  all,  for  while  it  improves  the  looks,  it 
will,  if  judicioufly  adminiftered,  amend  the 

health 


[  56  ] 

health  alfo.— In  true  aflhmatic  fits  its  beneficial 
effefts  have  been  already  many  times  experi¬ 
enced.  No  fooner  does  it  touch  the  lungs  than 

O 

the  livid  colour  of  the  countenance  difappears, 
the  laborious  refpirati.on  ceafes,  and  the  func¬ 
tions  of  all  the  thoracic  organs  go  on  eafily 
and  pleafantly  again. 

j  ■  ■  t  .  -  *  ’  } 

As  fo  many  more  difeafes  arife  from -the 
defeft  than  the  excefs  of  vital  energy,  I  expefit 
effential  benefit  from  oxygene  air  in  a  confi- 
derable  variety  of  difeafes;  and  I  look  up<jn  it 
as  fortunate  that  the  infpiration  fhould  be  at- 
tended  with  agreeable  fenfations.  A  mixture  of 

■  •;  '  7  '  '  ->%  .  .  t 

air  containing  about  thirty-five  parts  in  an  hun¬ 
dred  of  oxygene  may  be  employed  with  proba¬ 
ble  advantage  and  with  undoubted  fafety  in  the 
following  difeafes:  i.  In  Typhus,  but  not  per¬ 
haps  where  the  excitement  of  thevafcular  fyftem 
is  too  great,  as  long  as  this  fymptom  continues. 

2.  In  HyReria,  and  fimilar  nervous  affefilions. 

,  ' r  ••  , 

3.  In  Anafarca  and  Hydrothorax,  after  the 

evacuation  of  the  water ;  in  thefe  cafes  we 
\  ’  find 
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find  the  extremities,  efpecially  the  feet,  to  be 
habitually  cold,  almofi  to  infenfibility;  oxygene, 

\  '  J  ~ 

I  think,  would  give  life  and  activity  to  the  re- 
moteft  abforbents,  and  prevent  a  frelh  accumu¬ 
lation  of  water.  Indeed  I  fufpeft;  that  in  con- 
fequence  of  this  operation  it  will  be  found  the 
moft  powerful  and  falutary  of  all  diuretics.  4. 
In  Diabetes,  may  not  an  addition  of  the 

.  ix'  * 

acidifying  principle  to  the  blood  correft:  the 

tendency  of  the  kidneys  to  fecrete  faccharine 

urine ;  and  hence  cure  this  infrequent  but 

fatal  difeafe  ?  5.  I  am  not  without  hopes  of 

being  able  to  repair  the  injury  fuftained  by  the 

liver  from  too  free  a  mode  of  life.  In  one 

inftance  where  rednefs  of  the  nofe  alternated 

with  heavy  internal  pain  about  the  region  of 

the  liver,  the  natural  colour  of  the  nofe  has 

been  for  fome  time  permanent  and  the  pain  has 

difappeared;  but  a  fufficient  interval  has  not 

elapfed,  fince  thefe  changes  took  place,  for 

•  ^  • 
any  decifive  opinion  to  be  given  upon  the 

cafe.  6.  In  ill-conditioned. Ulcers,  efpecially 

.  H  ;;  .  Of 
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of  the  legs,  and  in  fome  of  the  affe&ions 
termed  fcrophulous.  7.  In  Palfy.  8.  Does 
not  the  leaden  complexion  in  Schirrus  indi¬ 
cate  a  deficiency  of  oxygene  ?  Superficial 
readers  will  perhaps  be  tempted  to  charge  me 
with  inconfiftency  for  imputing  difeafes,  mark¬ 
ed  by  fuch  different  fypmtoms,  as  feurvy, 
typhus  and  fchirrus  to  a  deficiency  of  the  fame 
condiment  part  of  animal  bodies ;  but  you  will 
allow  that  it  is  perfe&ly  confonant  to  analogy 
and  therefore  probable,  that  difeafes,  widely 
differing  in  form,  fhould  be  produced  as  this  prin¬ 
ciple  is  more  or  lefs  withdrawn,  and  as  it  is  with¬ 
drawn  more  or  lefs  rapidly. — Having  men¬ 
tioned  fchirrus,  it  is  fuperfluous  to  fay  that 
oxygene  air  fhould  be  tried  in  cancer  alfo. 
g.  In  Hydrophobia  and  fome  other  defperate 
difeafes,  no  one,  I  fuppofe,  would  objeH  to 
the  trial  of  various  mixtures  of  air,  even 
though  we  are  totally  deferted  by  theory. 

It  is  needlefs  to  continue  this  enumeration. 
Every  perfon,  who  underftands  the  principles, 

*  19  ^  -will 
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will  be  able  to  continue  it  for  himfelf  •  and 
fuccefs  in  one  will  encourage  to  a  trial  in 
other  difeafes.  In  a  future  letter  I  hope  to 
prefent  you  with  a  catalogue  of  difeafes  in 
which  I  have  effefled  a  cure.  The  power  of 
the  various  elaftic  fluids,  and  of  a  diet  and 
medicines  calculated  according  to  the  theory, 
which  prefcribes  a  particular  mixture  of  airs 
in  any  given  cafe,  will  I  hope,  foon  be  deter¬ 
mined.  There  are  many  difeafes  in  which 
neither  patients  nor  pra&itioners  have  much 
reafon  to  be  fatisfied  with  the  Hate  of  medir 
cine ;  and  multitudes  will,  no  doubt,  concur 
with  me  in  endeavouring  to  put  it  upon  a 
better  footing.  Many  circumflances,  indeed, 
feem  to  indicate  that  a  great  revolution  in 
this  art  is  at  hand.  We  owe  to  Pneu¬ 
matic  Chemistry  the  command  of  the 
elements  which  compofe  animal  fubftances ; 
Now  it  is  difficult  not  to  believe  that  much 
depends  on  the  due  proportion  of  thefe  ingre¬ 
dients;  and  it  is  the  bufinefs  of  Pneumatic 
Medicine  to  apply  them  with  caution  and 

H  2  intelligence 
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intelligence  to  the  reftoration  and  prefervation 
of  health. — And  if  you  do  not,  as  I  am  almofl 
fure  you  do  not,  think  it  abfurd  to  fuppofe  the 
organization  of  man  equally  fufceptible  of 
improvement  from  culture  with  that  of  various 
animals  and  vegetables,  you  will  agree  with 
me  in  entertaining  hopes  not  only  of  a  bene¬ 
ficial  change  in  the  prafrice  of  medicine,  but 

in  the  conftitution  of  human  nature  itfelf. 

•  ; 

THOMAS  BEDDOES. 

Hope-Square , 

Bristol  Hotwells, 

June  30,  1793.  ■  ■ 


It  is  proper  to  mention ,  and  it  may  he  satisfactory 
to  some  readers  to  he  informed ,  that  the  preceding 
remarks  on  the  varieties  of  consumption  were 
printed  before  the  receipt  oj  the  following  letter : 
And  as  I  had  never  any  opportunity  of  knowing 
his  sentiments  on  this  point  before ,  I  could  not  hut 
he  gratified  on  finding  that  I  had  formed  nearly 
the  same  opinion  with  a  [ Philosopher ,  not  less  di~ 
tinguished  hy  the  talent  of  observation ,  than  that 
of  invention .  Derby, 
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Derby,  Jan.  17,  1793. 

Dear  Sir, 

Your  treatife  on  Confumptions  I  have  read 
with  great  pleafure,  and  am  glad  to  find  you 
are  about  to  combat  this  giant-malady,  which 
has  hitherto  baffled  the  (kill,  and  withftood  the 
prowefs  of  all  ages  ;  and  which  in  this  coun¬ 
try  deftroys  whole  families,  and,  like  war,  cuts 
off  the  young  in  their  prime  of  life,  fparingold 
age  and  infirmity. 

The  few  obfervations  I  have  made  on  this 
difeafe,  fince  you  requeft  them,  are  at  your 
fervice ;  as  I  wifli  to  contribute  even  a  mite  to 
your  great  defign.  I  hope  you  will  be  led  to 
try  a  variety  of  experiments  with  mixtures  of 
airs ;  your  very  ingenious  reafonings  from  the 
fcarlet  colour  of  the  blood  in  confumptive 
patients,  and  from  the  inflammatory  fize  or 
coagulable  part  of  it,  and  from  the  delay  of 
the  progrefs  of  confumption  in  pregnant 
women,  indicate  indeed  hyperoxygenation  to 

H  3  be 
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be  the  caufe  of  this  fatal  difeafe.  But  by  infti- 
tuting  other  experiments  with  different  kinds 
or  proportions  of  airs,  you  will,  at  leaf!:,  if  your 

•  t 

rirft  experiments  fhould  not  fucceed  to  your 
utmoft  wifh,  hold  out  hopes  to  thofe  unfortu¬ 
nate  young  men  and  women;  who,' if  they 
knew  the  general  fatality  of  their  difeafe  under 
the  prefent  modes  of  treatment,  would  defpond 
at  the  commencement  of  it,  or  wifh  to  try  fomc 

new  kind  of  medicine  :  For  though  catarrhs  are 

♦ 

fometimes  miftaken  for  confumptions  by  th$ 
ignorant,  or  are  defignedly  called  fo  by  the 
crafty,  and  are  hence  fuppofed  occafionally 
to  have  been  cured ;  yet  it  is  well  known  to 
attentive  practitioners,  that  thofe  patients,  who 
are  truly  confumptive  from  pulmonary  ulcers, 
which  have  arifen  fpontaneoufiy,  (and  are 
thus  diflinguifhable  from  a  fingle  ulcer  owing 
to  violent  peripneumony,  or  the  wound  of  a 
fword)— whether  they  are  kept  on  vegetable  or 
on  animal  diet;  and  whether,  with  the  ufual 
quantity  of  wine  and  beer,  or  with  water  and 

'  milk 
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milk  alone— at  length  fubmit  to  fate  ;  and  that 

/  ,  ' 

generally  with  many  of  their  relations  by  heri- 
ditary  predifpofition,  or  with  .their  neareft 
friend  by  contagion. 

The  immediate  cafe  of  Pulmonary  Con- 
fumption  confifts  in  ulcers  of  the  lungs ;  thefe 
ulcers,  whether  they  arife  fpontanedufly,  or 
from  previous  infe&ion,  may  vary  in  refpedl 
to  their  feat,  as  well  as  to  their  remote  caufe ; 
but  I  fuppofe  the  immediate  caufe  of  thefe 
ulcers  to  confift  in  the  inirritability  of  either 
the  lymphatic  or  of  the  venous  fyftem.  Firftj  if 
the  mucaginous  fluid,  which  is  poured  into  the 
cells  of  the  mucous  membrane  of  the  lungs  be 
not  perfe&ly  abforbed,  it  will  produce  ulcers 
by  its  accumulation,  or  by  its  chemical  change. 
Secondly,  if  the  blood  brought  to  the  internal 
furface  of  the  bronchia  by  the  bronchial  arte¬ 
ries  be  not  perfe&ly  abforbed,  or  taken  up 
by  the  correfpondent  bronchial  veins,  haemop- 
toe  will  be  induced,  and  fmall  ulcers  fucceed 
in  confequence. 


Hence 
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Hence  there  has  always  appeared  to  me  to 
be  two  kinds  of  Pulmonary  Confumption,  one 
which  begins  with  flight  haemoptoe  and  which 
is  generally  feen  in  dark-eyed  people  with  large 
pupils;  and  the  other,  which  commences  with- 

N 

out  haemoptoe,  and  which  is  generally  feen  in 
light-eyed  people  with  large  pupils.  The  aper¬ 
ture  of  the  iris  in  both  thefe  kinds  of  Com 
fumption  is  generally  large,  which  evinces  the 
inirritability  of  the  eye,  and  thence  perhaps 
in  confequence  the  inirritability  of  the  whole 
fyftem.  The  former  of  thefe1  confumptions  is 
generally  heriditary  without  any  appearance  of 
fcrophula;  and  the  latter  with  appearance  of 
fcrophula  in  the  prefent,  preceding,  or  third 
generation  u 
more  certainly  between  feventeen  and  feven 
and  twenty;  the  latter  attacks  people  of  all 
ages. 

I  believe  both  thefe  Confumptions  to  be 
infectious  to  thofe  who  fleep  with  fuch  patients 
in  the  laft  ftage  of  the  difeafe ;  as  I  have 

obferved 


pwards.  The  former  commences 
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obfcrved  a  hufband  in  two  cafes  begin  to  be 
difeafed  foon  after  the  death  of  his  wife ;  and 
in  one  a  wife,  who  became  confumptive  foon 
after  the  death  of  her  hufband ;  in  all  which 
cafes  there  was  no  reafon  to  fufpefd  hereditary 
predifpofition. 

The  haemoptoe  generally  begins  at  its  firft 
attack  during  fleep,  for  as  refpiration  is  in 
part  a  voluntary  aftion  during  our  waking 
hours,  and  as  the  power  of  volition  is  totally 
fufpended  in  perfeft  fleep,  the  blood  in  the 
lungs  of  irritable  or  weak  people  is  liable  to 
accumulate  for  want  of  the  aid  of  the  volun¬ 
tary  power  at  that  time,  and  hence  hasmorrage 
enfues ;  and  the  ulcers  are  produced  in  confe- 
quence  of  the  rupture  of  the  bronchial  veins, 
and  of  fome  part  of  the  effufed  blood  ftagnat- 
ing  in  the  air-veffels,  and  undergoing  a  chemi¬ 
cal  change. 

Large  abfceffes  frequently  exift  many  weeks-- 
fo  long  as  they  are  precluded  from  any  accefs 

I  of 
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of  air  without  occafioning  heflic  fever;  but  on 
their  furfaces  being  expofed  to  the  contaft:  of 
the  air  by  opening  them,  he&ic  fever  is  occai 
fioned  in  a  very  few  hours.  From  this  caufe 
arifes  the  advantage  of  opening  large  abfceffes 
by  means  of  a  feton  paffed  through  them. 
Hence  where  a  wound  is  required  to  heal  by 
the  firfi;  intention  (as  it  is  called)  as  in  com¬ 
pound  fraftures,  it  mull  carefully  be  confined 
from  any  accefs  of  air.  And  hence  laftly  the 
reafon,  why  ulcers  of  the  lungs  are  fo  difficult 
to  heal,  viz.  becaufe  they  are  perpetually  ex¬ 
pofed  to  a  current  of  air.  What  part  of  atmof- 
pheric  air  is  hurtful  to  ulcers,  whether  it  be  the 
oxygene  in  too  large  a  quantity,  as  your  inge¬ 
nious  reafonings  feem  to  countenance  ;  or  too 
great  a  proportion  of  azotic  air,  I  hope  your 
cautious  experiments  and  your  particular  atten- 

V 

tion  to  confumptive  patients  will  foon  decide. 

One  agreeable  circumftance  attending  your 
application  of  different  kinds  of  air  to  con¬ 
fumptive 
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fumptive  people  is,  that  they  may  at  the  fame 
time  perfift  in  any  plan  of  medicine  or 
diet,  which  theirfelves  or  their  friends  for 
them  are  folicitous  to  purfue,  without  interfer¬ 
ing  with  your  remedy  which  is  immediately 
applied  to  the  feat  of  the  difeafe,  and  the  ulce¬ 
rations  of  the  lungs. 

Go  Gn,  dear  Sir,  favo  the  young  and  the  fair 
©f  the  rifmg  generation  from  premature  death ; 
and  refcue  the  fcience  of  medicine  from  its 
greateft  opprobrium. 

Your’s,  &c. 

To  E.  DARWIN, 

» 

Dr.  Beddoes, 

.  V  **■*.••  ;  J 

P.  S.  Dr*  Wood  of  Newcaftle  has  juft  publilhed  a 
theory  of  Typhus,  varying  but  in  terms  from  that  which  I 
had  before  given  in  the  book  fo  often  quoted.  He  thinks 
that  typhus  is  produced  by  44  the  accumulation  or  over-pro - 
44  portion  of  carbone  and  hydrogene,  and  an  exhaufted  ftate 
44  of  irritability.’^  I  fufpefl  that  fuch  an  accumulation 
would  require  more  time  than  the  produ&ion  of  this  fever 
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ever  takes ;  and  I  ftili  think  it  much  more  probable  that 
the  oxygene  is  fuddenly  diminifhed  by  the  aftion  of  con¬ 
tagion,  or  of  the  ftimuli,  that  operate  like  contagion. 
This  phyfician  from  experience  recommends  nitre  in  ty¬ 
phus.  We  know  how  much  nitre  was  a  favourite  medicine 
with  the  Stahlian  fchool ;  and  though  it  has  been  of  late 
almoft  entirely  disregarded,  I  have  reafon  to  believe  that  it 
will  prove  a  medicine  of  great  ufe,  now  we  have  a  rule  for 
its  adminiflration  ;  and  I  will  not  lofe  the  prefent  oppor¬ 
tunity  of  repeating  the  wifh  I  formerly  expreffed,  that 
nitre  and  acid  of  tartar  might  be  both  employed  in  fea 

Carbonic  matter  long  lince  prefented  itfelf  to  my  mind 
as  likely  to  be  ferviceable  in  difeafes,  where  we  fhould 
delire  to  deprive  the  fyftem  of  oxygene.  Its  great  attrac¬ 
tion  for  oxygene  in  high  temperatures  has  long  been 
known;  and  the  experiments  of  Mr.  Lowitz,  and  Hill  more 
the  very  furprifing  ones  of  Dr.  Kels  ( Crell’s  Annalen 
St.  3,  1792 J  and  of  Dr.  Buchholz  ( GrerC s  Journ.  der 
Physik  B.  v.  p.  2rJ  fhew  that  at  a  temperature  confiderably 
below  that  of  warm-blooded  animals,  carbonic  matter  is  by 
no  means  fo  inert  a  fubilance,  as  it  has  hitherto  been  re¬ 
puted.  Dr.  Moench  (V.  d.  arzney-mitteln  p.  221 J  allures 
us  that  he  has  given  it  largely  with  fuccefs  ;  and  the  spon - 
gia  usta ,  though  in  my  opinion  a  bad  preparation  and  in 
general  too  fparingly  adminiltered,  has  been  thought  fer¬ 
viceable 


viceable  in  fcrophula.  I  have  lately  given  it  in  a  form 
more  capable  of  being  a£ted  upon  by  the  powers  of  diges¬ 
tion  than  that  in  which  it  commonly  appears:  And,  as  I 
believe,  with  effeft.  One  patient  in  this  neighbourhood 
had  a  Short,  dry  cough,  pain  in  the  thorax,  heats  with 
occafional  fhiverings,  amcnorrhoea,  flufhed  countenance  at 
times,  quick  pulfe,  and  with  other  Signs  of  tubercles  threat- 
ning  Suppuration— -at  lead  of  imminent  phthifis  ;  of  which 
dileafe  Some  of  the  family  had  died.  I  propofed  the  inspi¬ 
ration  of  modified  air  ;  but  as  the  appaiatus  was  not  ready 
for  ufe— and  it  will  not  indeed  be  perfectly  Jinished  before 
the  end  of  the  prefent  week— X  attempted  to  retard  the 
approach  of  the  difeafe  by  carbonic  matter.  The  patient 
grew  gradually  better,  and  for  forne  weeks  has  had  no 
phthifical  fymptom.  I  am  now  employing  the  fame  means 
in  confirmed  phthifis ;  and  as  foon  as  I  can  form  an  opi¬ 
nion  concerning  the  befS  mode  of  preparation,  and  the 
efficacy,  of  the  medicine,  I  will  publifn  it. 

Since  this  letter  has  been  in  the  prefs,  a  patient  whole 

principal  fymptoms  are  too  great  Secretion  of  bronchial 

mucus,  and  dyfpncea  on  walking  up  even  a  flight  afeent 

has  been  refpiring  air  containing  about  thirty-fix  parts 

of  oxygene  air  in  an  hundred.  He  is  already  fenfible  of 

Some  relief  in  his  breathing,  though  he  has  hitherto  refpired 

only  for  five  minutes  at  a  time  twice  a  day.  And  the  hands 

and  covered  fkin,  which  were  before  too  pale,  are,  he  thinks, 

I  3  becoming 
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becoming  more  coloured.  There  can  fcarce  indeed  be  a 
doubt  concerning  this  effe&of  oxygene  air.  Dr.  Fourcroy 
exprefsly  mentions  the  heightening  of  the  complexion  in 
the  patients  who  breathed  it  under  his  infpeftion  ;  and 
this  might  have  been  fully  expe&ed  from  the  change  which 
blood  undergoes,  when  brought  into  contaft  with  oxygene 
air  ;  which,  if  fuch  an  expreflion  were  allowable,  deferves 

l 

to  be  confidercd  as  the  true  szvectner  or  purifier  of  the 
blood.  Mr.  Chaptal  experienced  great  benefit  from  this 
air  in  a  cafe  of  humoural  afthma*  fimilar  to  that  which 
I  have  mentioned  lad.— -To  what  I  have  before  faid  of  the 
convulfive  cough  preceding  phthifis,  it  may  be  added  that 
in  Dr.  Fourcroy’s  patients  when  the  difeafe  returned  with 
increafed  violence,  the  firft  fymptom  was  a  dry,  convul¬ 
five  cough :  It  is  remarkable  that  both  Fourcroy  and 
Chaptal  ufed  oxygene  air  unmixed  with  atmofpheric.  This 
can  fcarce  be  proper  in  any  cafe — Inftances  may  occur 
in  which  an  eafy  method  of  oxygenation  might  be  prac- 
tifed.  We  draw  in  at  every  infpiration  about  twelve  cubic 
inches  of  air  at  a  medium.  By  a  full  infpiration  after  a 

careful 

*  Believing  that  this  air  would  be  beneficial  whenever  le  poumon  est 
engoirge  par  des  humeurs  pituiteuses,  J'ai  essaye,  fays  Mr.  Chaptal  ie 
le  fairc  respirer  a  un  asthmatique  qui  en  cjfet  a  etc  frodicieusje- 
ment  sou  lace.  (  Annales  de  Chemic  iv.  22.)  It  fhould  not  be 
omitted  that  in  one  of  Mr.  Chaptal’s  phthifical  cafes,  the  firft 
effect  of  oxygene  air  was  fuch  that  in  three  weeks  the  patient  was 
able  to  take  pretty  long  walks ,  though  before  fo  weak  that  he  c«uld 
not  quit  his  bed.  In  this  and  another  cafe  it  produced  great  ani¬ 
mation  and  gaiety  ( l,c.J . 


4 


C  71  ] 

careful  expiration  we  can  inhale  two  hundred  cubic  inches. 
Hence  by  a  moderate  effort  we  can  take  in  from  fixty  to  an 
hundred  cubic  inches.  Thus  we  (hall  bring  more  air  than 
ufual  within  the  attra&ing  diftance  of  the  blood ;  and  by 
continuing  this  procefs,  oxygenate  the  fyflem.  The  effect 
will  be  promoted  by  flow  infpirations  and  quick  expira¬ 
tions.  I  have  thus  in  a  few  minutes  often  produced  a  more 
general  glow  and  higher  colour  on  the  cheeks  than  I  could 
impute  to  the  mere  increafe  of  mufcular  exertion. — I  fub- 
join  a  few  queries. — 1 .  Does  not  the  iris  generally  become 
more  contrafled  juft  before  and  juft  after  phthifts  ?  2. 

Though  it  is  impoflible  not  to  perceive  the  acutenefs  of 
the  argument  from  the  habitual  dilatation  of  the  pupil  to 
the  inirritability  of  the  fyftem,  do  not  fome  appearances 
(hew  more  deciflvely  ftill  that  the  fyftem  about  the  begin¬ 
ning  of  confumption  is  highly  irritable  ?  Do  we  not  for 
inftance  find  that  ftimulants,  as  fermented  liquors,  fet  fuch 
perfons  all  on  fire  ?  I  have  fometimes  obferved  a  meal  of 
folid  food  without  even  fmall  beer  produce  a  flow  of 
fpirits  apparantly  greater  than  a  moderate  quantity  of  wine 
would  in  health.  In  florid  confumption  in  ftiort,  before 
great  debility  comes  on,  do  not  weak  ftimuli  induce  difa- 
greeable  burnings,  hard  pulfe,  See .  ?— Even  fo,  I  do  not 
underftand  why  in  an  irritable  ftate  of  the  body,  the  iris 
fhould  be  unirritated.  3.  Do  not  Dr.  Fourcroy’s  cafes 
compared  with  thofe  above  related  render  it  probable  that 
the  atmofpheric  ox,ygene,  and  not  its  azote,  is  prejudi¬ 
cial 
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cial  to  ulcerated  lungs*  and  fo  far  folve  Dr.  Darwin's 
problem  P  4.  It  is  common  in  France,  and,  I  believe  alfo 
in  Ireland,  to  lodge  phthifical  patients  in  cow-houfes,  on 
the  fuppofition  that  the  fweet  breath  of  the  cow  is  healing 
and  balfamic.  L’  air  des  etabtes  de  betes  a  comes ,  fays  Dr. 
Metherie,  est  assez  pur  pour  que  la  medicine  ait  cru  pouvoir  It 
conseiller  dans  les  maux  de  poitrine  ( Airs.  1788.  II.  13.J  But 
if  it  be  beneficial,  is  not  the  effeft  much  more  probably 
owing  to  the  fubtraftion  of  oxygene  by  the  refpiration  of 
the  animals  ? 

T.  B* 

5th  July,  1793.  v 
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T  O 

JOSEPH  BLACK,  M.  D. 

PROFESSOR  of  CHEMISTRY 

In  the  Univerfity  of  Edinburgh . 

DEAR  SIR, 

I  HAVE  always,  fince  our  firft  acquaintance,  found 
gratification  in  avowing  the  refpeft  I  entertain  fora  cha- 
rafter  fo  eminent  as  yours  for  genius  and  candour.  But 
your  late  adoption  of  Mr.  Lavoisier’s  fyflem  has  greatly 
added  to  the  force  of  this  fentiment :  And  the  recolleftion  of 
fo  fignal  a  proof,  that  neither  years  nor  celebrity — the  bane 
of  vulgar  minds — have  had  power  to  blunt  your  fenfibility  to 
truth,  affords  me  greater  pleafure  than  I  fhould  otherwife 
have  felt  in  dedicating  to  you  the  following  fmall  colleftion 
of  obfervations. 

Thefe  obfervations  principally  relate  to  a  fubjeft  of  un~ 
fpeakable  importance  ;  and  one,  in  which  our  own  country¬ 
men  are  more  deeply  interefled  than  almofi  any  other  portion 
of  the  human  race. — The  invariable  fatality  of  Pulmonary 
Confumption  is  among  thofe  notions  which  obfervation  and 
reading  render  mofl  familiar  to  the  minds  of  medical  men. 
Many  other  perfons  are,  however,  by  no  means  fully  apprized 
of  this  melancholy  truth.  For  “Catarrhs,”  as  agreatphyfician 
has  obferved,  “  are  foinetimes  miftaken  by  the  ignorant  for 
“  Confumptions ;  or  defignedly  called  fo  by  the  crafty. 
“  Hence  they  are  Juppofed  to  have  been  occafionally  cured.’* 
Dr.  Cullen  ufed  to  mention  in  his  leftures  one  inflance  of 
recovery  from  what  he  fuppofed  to  be  a  real  confumption. 
Buthe  profeffed  himfelf  unable  to  form  any  conjefture  how 
this  almofi  miraculous  event  was  brought  about;  and  of 
courfe  he  could  not  apply  it  to  the  benefit  of  other  patients. 
I  have  heard  of  no  other  credible  inilance  of  recovery  from 
well-afcertained  confumption,  except  thpfe  mentioned  in  the 
following  communications;  yet  the  different  praftitioners 
whom  I  have  queflioned  refpefting  the  refult  of  their  expe¬ 
rience  mufl,  I  fhould  imagine,  have  feen  ten  or,  perhaps, 
twenty  thoufand  patients.  It  may  very  fafely  be  affumed 
that  at  leafl  ninety-nine  out  of  every  hundred  perfons,  ill  of 
confumption,  are  cut  off,  notwithflanding  the  very  earliefl 
adminiflration  of  the  various  compofitions  proclaimed  by  ad- 
vertifements,  or  of  the  means  advifed  in  books,  for  their  relief. 
Now  what  fort  of  remedies  mufl  thofe  be,  under  whole  ope- 

a  ration 
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ration  nineteen  patients  die  out  of  twenty,  or  even  four  out 
ot  five  P  Do  they  deferve  the  name  of  remedies  ?  Credulity 
might,  in  this  inftance,  take  aleflbn  from  the  reply  made  to  a 
boaftful  Pagan  prieft  ;  who,  in  order  to  furprife  a  traveller 
into  admiration  of  the  power  of  his  Deity,  produced  a  lift  of 
the  names  of  perfons  whom  He  had  preferved  from  fhip- 
wreck,  in  confequence  of  the  vows  they  had  offered  to  Him  ; 
“  very  well,”  (aid  the  traveller,  “  fo  far,  fo  good  ;  now  let 
“  me  fee  the  lift  of  thofe  who  perifhed  in  fpite  of  their  vows.” 

If  the  means  in  ufe  for  the  cure  of  confumption  uniformly 
fail,  the  means  of  prevention  are  alfo  lamentably  deficient. 
Every  body  knows  the  difeafe  to  be  dangerous ;  the  figns 
therefore  that  indicate  its  approach  commonly  excite  alarm, 
and,  on  their  firft  appearance,  few  except  the  needy  negledi 
to  call  in  the  aid  ot  medicine,  and  many,  doubtlefs,  fteadily 
purfuethe  dire&ions  they  receive.  Neverthelefs,  rich  houfes 
are  every  day  difchaiging  into  the  grave  viftims  to  this  dire 
difeafe. 

Delulion  of  every  kind  will,  I  imagine,  on  calculating  its 
effefts,  be  tound  injurious  to  fociety.  The  prevailing  degree 
of  perfuafion,  that  Pulmonary  Confumption  has  been  and 
may  again  be  cured  either  by  quack  medicines  or  by  any 
other  ot  the  ufual  means,  is  obvioutly  produ&ive  of  two  bad 
confequences  ;  1.  As  it  enables  a  moft  pernicious  fpecies  ot 
imp'd  (tors  to  fatten  on  the  produce  ot  fraud;  and  2.  As  it 
renders  phyficians  lefs  aftive  in  feeking,  and  the  public  lefs 
urgent  in  requiring,  an  efficacious  method  of  treatment.  Are 
ihefe  evils  outweighed  by  the  common-place  plea  in  favour 
of  deception  ?  Of  this  plea,  which  is  fuggefted  fometimes 
by  real,  and  fometimes  by  affeHed  humanity,  I,  for  my  own 
part,  queftion  the  validity  :  in  the  firft  place,  becaufe  I  have 
obferved  phthifical  patients,  under  full  affuranceof  their  tate, 
fuff’er  lefs  than  others,  who  have  only  fufpefted  their  danger 
(as  they  feldom  fail  to  do),  and  who  in  confequence  were  agi¬ 
tated  by  inceffant  viciffitudes  of  hope  and  terror ; — and, 
fecondlv,  will  not  every  fanguine  patient,  however  firmly 
convinced  that  the  true  conjumption  is  inevitably  fatal,  per- 
fuadehimfelf  that  his  own  is  not  a  cafe  ot  true  confumption? 

Such,  if  I  know  myfelf,  would  be  my  opinion,  were  I  a 
difinterefted  fpe&ator  of  thofe  feenes  of  domeftic  mifery, 
which  Confumption  is  every  hour  producing.  The  defire — 
a  reafonable  defire,  I  hope — of  feeing  my  own  proje£t  fully 
and  fpeedily  carried  into  execution,  may  render  me  more 
eager  to  diffipate  any  rival  delufion.  But  I  am  confident, 
from  the  temper  of  the  prefent  age,  and  from  feveral  peculiar 
circumftances,  that  it  will  be  tried  in  every  poffible  form. 
.Patients  themfelves,  or  their  friends  for  them,  will  foon  learn 

to 


to  alk  their  medical  attendants  thefe  two  fimple  queftions  : 

Have  you  had  fo  much  favourable  experience  of  any  other 
“  method  as  to  advife  me  to  trull  my  life  to  it  ?  Do  you  know 
“  the  method,  newly  propofed,  to  be  inefficacious  ?” — The 
following  teftimonies,  muft  alfo  have  the  greater  weight  both 
with  the  public  and  with  the  members  of  the  medical  pro- 
feffion,  as  they  come  from  perfeftly  impartial  and  well-in¬ 
formed  perfons.  Many  other  of  the  moft  refpe£lable  prac¬ 
titioners  and  improvers  of  medicine  have  expreffed  the  moil 
earneft  wilhes  for  the  execution  of  the  defign,  as  well  as  great 
anxiety  for  further  information.  And  were  there  no  other 
hope,  thofe  young  men,  to  whom  YOU  communicate  ardour 
and  information,  would,  I  am  fure,  prevent  this  chance  of 
relieving  otherwife  irremediable  mifery  from  being  loft  to 
mankind.  The  fooner,  however,  its  pretenfions  are  exami¬ 
ned,  the  better  ;  in  order  either  that  the  benefit  may  be  dif- 
feminated,  or,  in  cafe  of  total  failure,  that  ingenuity  may 
ftrike  off  in  queft  of  other  improvements.  For  who  will 
deny  that  the  art  of  medicine  needs  improvement,  while  fo 
many  and  fuch  frequent  difeafes  remain  incurable  ? 

The  pneumatic  praflice  is  about  to  be  introduced  into  one 
hofpital — another  fource  of  expe&ation.  'But  an  appro¬ 
priated  hofpital,  under  the  management  of  an  able  and 
impartial  phyfician,  would  foonell  try  this  praftice,  and 
improve  it,  if  it  be  worthy  of  profecution.  Such  an 
eftabliffiment,  with  rooms  proper  for  containing  modified 
airs,  might  be  provided  for  a  fum  which,  when  fet  in  compe¬ 
tition  with  a  fmall  probability  of  greatly  promoting  the  public 
welfare,  muft  appear  contemptible.  And  an  individual,  who 
from  inexperience  of  the  world,  Ihould  fuppofe  mankind  in 
general,  open  to  conviftion  and  alive  to  their  true  interefts, 
might  imagine  that  the  attention  of  the  opulent  would  infal¬ 
libly  bearrefted  by  confiderations  like  the  following  : 

“  Some  exterminating  maladies  infeft,  almoft  exclufively, 
“  the  habitations  of  the  indigent.  But  Confumption  does 
c‘  not  confine  its  ravages  within  fuch  narrow  limits.  Nor 
“  has  wealth  yet  been  able  to  provide  materials  for  ere£ling 
“  a  barrier,  capable  of  refilling  its  invafion.  The  young, 
**  the  beautiful,  and  ingenious  are  its  ordinary  prey — and  how 
“  often  have  you  to  lament  that  it  fallens  upon  the  obje£ls 
“  of  your  fondeft  attachment ;  after  whofe  lofs  this  bufy 
“  world  will  feem  to  you  as  a  cheerlefs  defert  ? — I  am  aware 
“  of  the  intereft  which  a  child,  conluming  by  a  llow  decay, 
“  muft  excite  in  the  bofom  of  a  parent.  Full  allowance, 
“  however,  being  made  lor  the  effe£l  of  compaffionate  affec- 
“  tion  on  the  imagination,  it  will  otten  appear,  that  the  molt 
“  amiable  individuals  of  a  family  are  really  fingled  out  by 
“  Confumption.  Self 
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44  Self-prefervation  comes  in  to  fecond  the  dilates  of 
44  parental  affeftion  ;  for  it  is  certain  that  the  number  of 
“  perfons,  who  die  of  confumption  at  an  advanced  period  of 
44  life,  infinitely  exceeds  the  common  computation. 

44  In  comparifon  with'fo  unceafing  and  diffufivea  calamity, 
“  how  inconfiderable  are  the  effe£ls  of  thofe  epidemical  dif- 
44  orders,  that  occafionally  excite  fo  much  conflernation 
44  among  us  ?  Why  then  hefitate  to  accept  the  aid  of  Science, 
“  when  fhe  offers  agents  endowed  with  great  and  peculiar 
44  powers,  advantageous  in  their  application,  and,  as  there  is 
“  fome  reafon  for  fuppofing,  adapted  to  our  neceffities  ?  Is 
44  a  full  trial  of  their  efficacy  too  expenfive  ?  At  what  rate 
44  then  do  you  eflimate  the  chance  of  learning  how  to 
44  preferve  from  otherwife  inevitable  deflru6lion  thofe  whom 
44  their  underftanding  or  difpofition  may  have  rendered  your 
44  pride  or  your  delight  ?  How  many  times  a  larger  fum  may 
44  you  have  to  bellow  without  receiving  in  return  any  chance 
44  of  their  prefervation  ? — But  you  have  heard  the  projeH 
44  vilified.  So  would  a  Panacea  be.  So  was  the  Peruvian 
44  bark;  andlnoculation;  and  every  great  improvement  of  that 
44  art,  from  which,  according  to  its  ilate,  all  in  their  turn  {hall 
44  experience  good  or  harm.  Befides,  are  you  fure  that  thofe 
44  who  pafs  this  fentence  are  uninfluenced  by  prejudice, 

.  44  pride,  or  the  thirft  of  gold  ?  Recolleft  that  to  decry  what 
**  we  do  not  underftand  is  an  obvious  expedient  of  felf-love  ; 
44  confider  therefore  whether  the  information  of  thefe  men 
44  is  fuch  as  may  enable  them  to  judge  from  analogy,  or 
44  whether  they  fpeak  from  actual  experience  :  For  opinion 
44  can  have  no  folid  bafe  but  in  analogy  or  experience,  lince 
44  an  intuitive  perception  of  the  powers  of  nature  is  not 
*4  among  the  faculties  of  man.  Authority,  equal  to  any  that 
44  can  be  oppofed,  is  adduced  in  favour  of  the  propofal. 
44  Many7  confiderations  concur  to  render  it  plaufible.  The 
44  few  trials,  hitherto  made,  have  anfwered  beyond  expec- 
44  tation.  There  is  nothing,  for  example,  in  the  authentic 
44  records  of  medicine  fimilar  to  the  cafe  of  jlorid  confump- 
44  tion  related  in  one  of  the  following  letters.  The  relapfes 
44  ferve  but  to  render  more  evident  the  connexion  between 
44  caufe  and  effeft.  The  fame  obfervation  applies  to  the  cafe 
44  of  putrid  fever,  related  in  another  letter.” - - 

I  flatter  myfelf  that  the  art  of  medicine  will  find  great 
refources  in  oxygene  or  vital  air.  Its  powers,  as  far  as 
I  have  hitherto  tried  them,  have  exceeded  my  previous 
conceptions.  But  as  every7  fubftance,  worthy  of  being  re¬ 
garded  as  a  medicine,  muff  be  capable  of  doing  much  mif- 
chief  when  mifapplied,  I  am  under  fome  apprehenfion  lefl^ 
mifmanagement  fhould  bring  this  fpecies  of  air  into  difrepute. 

,  ‘  Whenever 
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Whenever  it  is  adminiftered  to  perfons  whofe  conftitutions 
are  not  much  reduced,  nor  their  llrength  much  impaired, 
it  fhould  at  firft  be  diluted  with  three  times  its  bulk  of  atmof- 
pheric  air  ;  nor  fhould  this  mixture  be  infpired  above  five 
minutes  at  a  fitting  three  or  four  times  a-day.  The  fubjoined 
cafe  of  epilepfy,  in  which  its  effects  did  not  correfpond  to 
our  wifhes,  will  ferve  to  enforce  this  caution.  Within  thefe 
few  days  another  confirmation  of  this  rule  has  occurred  to 
me  :  An  afthmatic  patient,  finding  great  relief  from  atmof- 
pheric  mixed  with  oxygene  air,  unadvifedly  ;  determined  to 
attempt  to  fubdue  his  difeafe  at  one  attack.  By  largely 
ufing  oxygene  air  little  diluted,  he  brought  on  fome  fingular 
fymptoms,  hut,  I  hope,  without  doing  himfelf  permanent 
mifchief.  I  do  not  enter  into  further  particulars  at  prefent, 
as  I  fhall  probably  have  an  opportunity  of  laying  this  cafe 
before  the  public  in  the  words  of  the  paiient  himfelf. 

In  feveral  experiments  with  animals  that  had  refpired 
diluted  oxygene  air,  I  have  lound  them  upon  immerfion  in 
water  much  more  vivacious  than  fimilar  animals  that  had 
breathed  atmofpheric  air.  Of  thefe  experiments  1  intend  foon 
to  give  an  account,  together  with  a  drawing  and  defcription 
of  a  chamber-apparatus  for  procuring  and  containing  elaf- 
tic  fluids.  In  the  mean  time,  it  were  to  be  wifhed  that  a 
number  of  perfons  would  engage  in  this  promifing  invefti- 
gation.  It  might  perhaps  be  determined,  whether  phthifical 
patients  vitiate  the  air  more  than  perfons  in  health  ? — whether 
afthmatic  patients,  during  a  fit,  vitiate  it  lefs,  as  Mr.  Chaptal, 
I  think,  afFerts? — An  inftrument  for  meafuring  the  capacity 
of  the  lungs  in  different  people  might  eafily  be  contrived  ; 
and  fuch  an  inftrument  might  poflibly  be  ufeful  as  well  as 
curious.  But  heads  of  inquiry  will  occur  to  any  one  who 
confiders  this  copious  fubjeft. 

“  Suppofing  the  proportion  of  ingredients  in  the  atmof- 
44  phere  to  be  that  beft  adapted  to  the  average  ftate  of  health, 
44  is  it  not  likely  that  there  may  be  certain  deviations  from 
44  this  ftate,  where  that  fluid  body  contains  too  little  vital  air, 
44  and  other  deviations,  where  it  contains  too  much  ?”  Your 
encouragement  of  the  inquiry,  will,  I  hope,  affift  in  furnifh- 
ing  the  folution  ©f  a  problem,  which  is  certainly  one  of 
the  molt  important  in  phyfiology  and  pathology. 

I  am,  dear  Sir, 

Your  affe&ionate  Friend, 

Sf/iomcM  dB&ddoe^, 

Hope-Square ,  Brijlol  Hotwells , 

Dec.  24,  1793. 
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Observations  on  the  Alteration  produced  in  the  Air  of 
Places  where  a  great  Number  of  Perfons  are 
affembled.  By  Mr.  Lavoifier. 

THIS  Paper  is  taken  from  the  Memoirs  of  the  Paris  Society 
of  Medicine ,  a  Work  that  does  not  fall  in  the  way  of  ordinary 
readers.  It  is  valuable  in  itfelf,  and  intimately  connected  with 
the  fubjecl  of  Difeajes  that  may  be  cured \  or  relieved  by  breath¬ 
ing  different  airs.  I  am  indebted  for  the  tranfation  to  the 
kindnefs  of  a  Friend.  The  chemical  terms  are  rendered  con¬ 
formable  to  the  new  French  nomenclature,  which  did  not  exifl 
in  1785,  when  this  paper  was  read  ;  and  the  degrees  of  Fah¬ 
renheit’s fcale  are  fubfiituted  in  the  place  of  thofe  of  Reaumur, 
but  the  weights  and  meafures  are  French.  T.  B. 


MODERN  Chemifts  have  difeovered  that,  befides  the 
common  refpirable  air,  there  is  in  nature  a  variety  of 
fluids  which  agree  with  it  in  its  moll  obvious  properties. 
Like  the  air  of  the  atmofphere,  they  are  colourlefs,  and  fo 
perfe&ly  elaftic,  fluid,  and  tranfparent,  that  they  would 
efcape  the  Sight  and  Touch,  if  their  refiftance  'and  the 
poflibility  of  confining  them,  did  not  in  many  inflances 
convince  us  of  their  exiftence.  But  though  they  bear  a 
confiderable  refemblance  to  common  atmofphcric  air  in 
their  external,  or  what  may  be  called  their  phyfical  qualities, 
yet  they  are  found  to  differ  effentially  when  chemically 
examined  ;  viewed  in  this  light,  fome  are  difeovered  to  be 
nothing  more  than  the  ordinary  alkalis  or  acids  in  a  ftate  of 
vapour ;  others  are  neutral  fubftances  of  a  very  Angular 
nature,  and  there  are  others  again  whofe  properties  have  not 
vet  been  afeertained.  Accurate  and  profound  refearches 
into  the  nature  of  aeriform  fluids,  have  fhewn  that  they  are 
indebted  for  their  elaftic  ftate  to  the  matter  of  heat,  which 
enters  into  their  compofltion  :  that  all  volatile  fubftances 
whatfoever  are  fufceptible  of  Evaporation,  and  are  trans¬ 
formed  into  a  fpecies  of  air  by  a  certain  quantity  of  heat : 
that  the  upper  furface  of  the  mercury  in  the  barometer,  for 
example,  being  at  its  mean  height,  (or  about  28  Paris  inches 
above  that  of  the  mercury  in  the  bafon)  water  affumes  an 
aeriform  ftate  at  the  temperature  of  2120  degrees  of  Fahren¬ 
heit’s  thermometer  ;  and  Spirit  of  Wine  at  that  of  750  :  that 
thefe  fluids,  thus  rendered  elaftic  and  aeriform,  are  capable 
of  being  confined  under  glafs  bells,  or  other  receivers  :  that 
they  may  be  transferred  from  one  veffel  to  another,  and 
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fubje&ed  to  all  the  experiments  that  can  be  made  on  per¬ 
manently  elaftic  fluids.  This  aeriform  ftate,  or  that  of  an 
elaftic  fluid,  is  nothing  therefore  but  a  modification,  and  the 
words  air  ox  gas  are  mere  generic  expreflions  chara&erifing 
a  certain  clafs  of  bodies,  but  not  appropriated  to  anv  particu¬ 
lar  fpecies.  The  common  air  of  the  atmofphere  is  confe- 
quently  only  an  individual  of  this  numerous  clafs. 

Thefe  general  confiderations  might  induce  us  to  confider 
the  atmofphere  not  as  a  Ample  but  as  a  compound  fubflance 
it  may  be  a  mixture  of  all  the  various  fubftances  capable  of 
affuming  the  flate  of  air  at  the  degree  of  heat,  and  under  the 
preffure  in  which  we  live.  Experience  has  confirmed  this 
conjefture  which  was  fuggefted  by  analogy.  Chemifts 
having  ventured  to  analyfe  the  air  of  our  atmofphere,  they 
have  fucceeded  in  difcovering  that  it  confifts  of  about  27  or 
28  parts  in  100  of  an  air  pertefilly  fit  for  the  purpofe  of  ref - 
piration,  and  now  known  by  the  name  of  oxygene  air,  and 
of  72  or  73  parts  of  a  mephitic  fluid,  abfolutely  incapable  of 
fupporting  the  combuftion  of  Bodies,  or  the  refpiration  of 
Animals,  which  has  lately  been  denominated  azotic  air. 

In  the  proportion  juft  mentioned,  of  72  parts  of  azotic 
air,  to  28  of  oxygene  air,  the  number  of  cubic  inches  occu¬ 
pied  by  each  in  a  cubic  foot  of  the  common  atmofphere,  is 
found  to  be  as  follows  : 

Oxygene  air,  -  -  484  inches, 

Azotic  air,  -  -  1244 


Total  1728  inches  =  cubic  foot. 

I  have  found  by  a  number  of  experiments,  of  which  I  fhall 
hereafter  give  an  account,  that  when  the  barometer  is  at  the 
heighth  of  28  Pans  inches,  that  is  to  fay,  at  its  mean  heighth, 
and  the  thermometer  at  52  degrees,  the  cubic  foot  of  atmof- 
pheric  air  weighs  -  -  -  oz.  gros.  grs. 


The  weight  of  a  cubic  foot  of  oxygene  air  is 
And  of  a  cubic  foot  of  azotic  air 

Hence  it  follows  that  a  cubic  foot  is  compofed 

Inches. 

Of  Oxygene  air,  -  -  484 "I 

Azotic,  -  1244  I  ... 

11  ^weighing 


1 

1 


3 

4 

2 

grs. 

3 
7 


3 

o 

48 

grs. 

26 

49 


Total  1728 
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Amongft  the  different  fubftances  of  which  the  atmofphere  is 
compofed,  none  befides  oxygene  air  is  effential  to  refpiration : 
the  azotic  air  contributes  nothing  towards  it :  fo  that,  in  fatt, 
any  other  mephitic  fluid  might  be  fubftituted  in  its  place; 
and,  provided  this  fubftituted  fluid  poffeffes  no  irritating  or 
deleterious  quality,  and  is  combined  with  oxygene  air  in  the 

proportion 
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proportion  of  72  parts  in  100,  fuch  a  mixture  would  confti- 
tute  a  fluid  equally  falutary,  and  refpirable  with  the  common 
air  of  the  atmofphere. 

Such  is  the  knowledge  of  the  compofition  of  the  air  we 
breathe,  which  the  Science  of  Medicine  has  derived  from 
Natural  Philofophy  and  Chemiftry. 

But  what  are  the  changes  produced  in  air  thus  formed  in  the 
various  circumltances  of  Life  ?  what  the  influence  of  thefe 
circumftances  on  the  organs  of  refpiration  ?  what  difeafes 
in  the  Animal  CEconomy  may  hence  arife  ?  and  what  are 
the  methods  of  preventing  or  remedying  them  ?  To  aufwer 
thefe  queflions  is  the  objeff  of  my  prelent  undertaking ; 
and  of  thefe  I  fhall  give  an  account  to  the  Society  from  time 
to  time  in  different  papers. 

It  is  a  fa£I  which  has  been  long  known,  that  refpiring 
animals  live  only  for  a  given  time  in  a  given  quantity  of 
atmofpheric  air;  they  foon  become  faint,  and  fink  into  a 
kind  of  Humber:  this  flumber,  though  compofed  at  firft,  is  fuc- 
ceeded  by  great  agitation  :  the  refpiration  becomes  quick  and 
difficult  ;  and  the  animal  expires  in  convulfions.  Thefe 
events  fucceed  each  other  with  greater  or  lefs  rapidity  in 
proportion  to  the  quantity  of  air  in  which  the  animal  is  con¬ 
fined,  and  in  proportion  to  its  general  bulk,  and  to  the  com¬ 
parative  fize  of  its  lungs  :  The  vigour  of  any  given  animal 
may  likewife  contribute  fomewhat  to  prolong  its  exi Hence 
for  a  Ihort  period,  but  in  general  it  may  be  confidered  as  an 
eftabliffied  faff,  that  a  man  cannot  fubfifl  longer  than  an  hour 
in  a  quantity  of  air  equal  in  bulk  to  five  cubic  feet. 

In  order  to  obtain  an  adequate  idea  of  the  fpecies  of 
injury  which  the  air  fuffains  by  being  refpired,  I  introduced 
a  Guinea-pig  under  a  glafs  bell  inverted  upon  mercury, 
which  contained  248  cubic  inches  of  oxygene  air.  I  fuffered 
the  animal  to  remain  in  thefe  circumftances  about  an  hour 
and  a  half ;  at  the  end  of  which  time,  I  removed  it,  by  the 
fame  way  in  which  it  had  been  introduced,  by  paffing  it 
through  the  mercury.  I  did  not  perceive,  that  in  either  of 
itjs  palfages  it  had  been  in  the  leaft  injured. 

In  order  to  facilitate  our  future  realonings,  I  ffiall  fuppofe 
that  the  quantity  of  oxygene  air  in  which  the  Guinea-pig 
was  confined,  amounted  to  a  cubic  foot,  or  to  1728  cubic 
inches,  and  I  ffiall  reduce  by  calculation  all  the  refults  of 
my  experiments  to  this  ftandard. 

When  the  Guinea-pig  was  withdrawn  from  under  the 
bell,  the  1728  cubic  inches  of  oxygene  air  were  found  to  be 
reduced  to  1672J:  ;  the  diminution  of  bulk  was  confequently 

cubical  inches ;  in  the  mean  time  there  were  formed 
220  j  cubic  inches  of  carbonic  acid  air.  Of  this  fa£f  I  fatis- 
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lied  myfelf  by  introducing  a  quantity  of  cauftic  alkali  into 
the  bell ;  the  air  remaining  after  this  operation  was  per- 
feftly  pure  oxygene  air. 

Confidering  thefe  portions  of  air  with  refpeft  to  their 
weight,  we  fhall  have  for  the  quantities  remaining  under  the 
bell  after  the  animal  had  been  withdrawn,  the  following 
proportions  :  oz.  grs.  grs. 

Oxygene  air,  -  -  i  2  if 

Carbonic  acid  air,  =  o  2  15 

1  4  i6i 

In  this  experiment  the  air  appears  to  be  diminilhed  in 
bulk  about  1-328  part :  but  its  abfolute  weight  augmented  : 
hence  it  evidently  refults,  ill.  That  the  air  derives  from  the 
lungs  during  the  aft  of  refpiration,  a  portion  of  carbonic 
acid  air  :  But  it  mull  be  remarked  that  this  augmentation  of 
weight  which  appears  to  be  only  21,87,  i*1  readty  much 

more  conliderable  than  it  appears  to  be  at  firfh  light.  The 
experiment  which  I  have  juft  related,  produced  no  more 
than  229!  inches  of  carbonic  acid  air  ;  now  according  to 
very  exa6l  experiments  which  I  have  defcribed  elfewhere, 
100  parts  of  carbonic  acid  air  in  weight  are  compofed  of 
72  parts  of  oxygene  air,  and  28  of  charcoal.  The  229! 
inches  of  carbonic  acid  air  obtained  in  this  experiment  con¬ 
tained  therefore  of  grains. 

Oxygene  air,  -  -  114,84 

Carbone,  -  -  44,66 

The  114,84  grains  of  oxygene  air  amount  in  cubic  inches 
to  229^  inches  ;  if  then  no  more  oxygene  air  had  been  em¬ 
ployed  than  was  neceflary  to  form  the  carbonic  acid  air,  the 
quantity  remaining  after  the  operation  fhould  have  been 
1728—2294=1498-3- ;  it  was  only  1443  2~3ds.  the  deficiency 
18=54  2"3ds. 

It  is  evident  from  this  ftatement,  that  independantly  of 
the  portion  of  oxygene  air  which  has  been  converted  into 
carbonic  acid  air,  another  portion  of  that  which  has  entered 
the  lungs  has  not  returned  in  an  elaftic  ftate  ;  and  it  follows 
that  one  of  thefe  two  effefts  takes  place  during  the  aft  of 
refpiration  ;  either  that  a  portion  of  oxygene  air  is  united 
with  the  blood,  or  that  it  is  combined  with  a  portion  of 
inflammable  air,  and  compofes  water.  I  fhall  difcufs  in 
other  papers  thercafons  which  may  be  adduced  in  favour  of 
each  of  thefe  opinions.  But  allowing,  (which  there  is  fome 
reafon  to  do)  that  the  latter  is  the  preferable  fuppofition,  it 
is  cafv,  from  the  above  experiment,  to  determine  the  quan¬ 
tity  of  water  which  is  formed  during  refpiration,  and  to 
ufcertain  the  quantity  of  hydrogene  extrafted  from  the  lungs. 
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In  fa&,  fince  to  produce  100  parts  of  water  it  is  neceffary  to 
employ  85  parts  by  weight  of  oxygene  air,  and  15  of  hydro- 
gene  gas,  it  follows  that  the  54  2-gds.  inches  of  oxygene  air 
which  have  not  been  accounted  lor,  muff  have  formed  32 ^ 
grains  of  water,  and  that  4  ^-bths.  grains  of  inflammable  air 
have  been  difengaged  from  the  lungs  of  the  animal.  The  fame 
experiment  repeated  in  common  air,  affords  fimiiar  refults  : 
a  diminution  ol  the  bulk  of  the  air  :  an  augmentation  of  its 
abfolute  weight :  a  formation  of  carbonic  acid  air,  and  of 
water :  a  difengagement  of  carbone,  and  of  a  final  1  por¬ 
tion  of  inflammable  gas  from  the  lungs  :  but  the  azotic 
air  which  remains,  and  which  mixes  with  the  carbonic  acid 
air,  and  with  the  portion  of  oxygene  air  not  entirely  con- 
fumed,  renders  the  refult  more  complicated.  At  the  time 
therefore,  that  the  refpiration  of  the  atmofpheric  air  has 
been  continued  as  long  as  may  be,  and  animals  can  no  longer 
remain  in  it,  except  at  the  rifque  of  lofing  their  lives  within 
a  few  feconds,  it  is  found  to  be  compofed  of  nearly  the  fol¬ 
lowing  proportion  in  each  cubic  foot,  I  fay  nearly,  for  great 
variations  are  obfervable  in  thefe  circumftances,  and  particu¬ 
larly  in  the  quantity  of  carbonic  acid  air.  A  cubic  foot 
contains  therefore  in  thefe  circumftances, 

Of  oxygene  air,  -  -  173  inches. 

Carbonic  acid  air,  -  200 

Azotic  air,  -  -  1355 


Which  gives  in  weight, 

Oxygene  air, 
Carbonic  acid  air, 
Azotic  air, 


Total  1728 


oz.  grs.  grs. 

OI14 
o  1  66 
1  026 


Total  1  3  34 

I  ought  to  take  notice,  that  thefe  refults  were  determined 
by  means  of  refpired  air  after  it  had  been  cooled,  and  had 
depofited  the  fuperabundant  humidity  which  it  had  acquired 
in  paffing  through  the  lungs.  Air  thus  exhaufted  by  refpi- 
ration,  proves  that  the  limits  within  which  it  is  pofiible  to 
vary  the  proportions  of  oxygene  and  azotic,  in  order  to  pro¬ 
duce  refpirable  air,  are  not  very  extenfive,  and  that  con- 
fequently  it  is  no  wonder  that  the  air  fhould  be  found 
fenfibly  injured  in  a  great  variety  of  circumftances.  In  the 
experiment  made  upon  the  Guinea-pig  confined  in  oxygene 
air,  which  I  have  juft  related,  I  perceived  that  the  animal 
fuffered  confiderably  towards  the  conclufion.  It  is  how¬ 
ever  evident,  that  in  this  cafe  a  very  fmall  portion  only 
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was  abfolutely  vitiated,  that  is,  converted  into  carbonic  acid 
air,  and  that  there  remained  of  oxygene  air  a  quantity  much 
more  than  was  neceffary  to  conditute  a  falubrious  air.  This 
circumftance  had  been  already  obferved  by  Dr.  Priedley, 
but  the  objeft  which  I  propofe  in  this  paper,  required  a 
repetition  of  a  part  of  his  experiments.  My  operations  were 
generally  performed  upon  Guinea-pigs.  The  oxygene  air 
which  I  made  them  breathe  was  nearly  pure  ;  and  did  not  con¬ 
tain  above  five  or  fix  parts  of  azotic  air  in  too  of  the  whole 
portion.  Now  though  thefe  animals  lived  much  longer 
in  a  certain  quantity  of  this  air  than  they  would  have  done  in 
an  equal  quantity  of  the  air  of  the  atmofphere,  they  perilhed 
long  before  it  was  completely  vitiated,  while  another  ani¬ 
mal  of  the  fame  kind  introduced  into  this  vitiated  air  did  not 
appear,  for  fome  time  at  leaft,  to  buffer  any  confiderable  in¬ 
convenience.  It  was  not  therefore  for  want  of  refpirable 
air  that  the  animals  perilhed ;  it  was  rather  owing  to  fome 
pernicious  quality  in  the  oxygene  air,  a  proof  that  the  ad¬ 
mixture  of  a  certain  portion  of  azote  with  oxygene  is  required 
to  render  it  falubrious.  M.  Bucquet,  whofe  name  at  this 
moment  muff  renew  the  public  regret,  affilted  me  very 
kindly  in  fome  of  thefe  experiments,  and  we  opened  together 
the  animals  which  had  fallen  vi&ims  to  our  refearches  ;  they 
all  appeared  to  have  died  of  a  burning  fever  or  fome  inflam¬ 
matory  difeafe.  Their  mufcles,  upon  infpe&ion,  were  found 
to  be  very  red  ;  the  heart  livid  and  full  of  blood ;  efpecially 
the  right  auricle  and  ventricle  :  the  lungs  were  but  little 
inflated,  but  were  red  even  externally,  and  gorged  with 
blood.  A  truly  falubrious  air  therefore  is  compofed  of  an 
adequate  mixture  of  oxygene  and  azote  :  and  it  is  of  confe- 
quence  to  refpiring  animals,  that  this  proportion,  which  is 
commonly  28  parts  of  oxygene  to  72  of  azote,  fhould  never 
vary  in  any  confiderable  degree.  This  difference  however 
«S  obfervable,  that  when  the  oxygene  is  fuperabundant,  the 
animal  only  buffers  feverely :  \i/hen  it  is  deficient,  the  con- 
equence  is  immediate  death.  Since,  therefore  atmofpheric 
air  fupports  life  for  a  certain  period  only,  and  fince  it  be¬ 
comes  the  more  vitiated  the  oftener  it  is  refpired,  we  may 
venture  to  conclude  that  the  wholefomenefs  of  the  air  mult 
be  more  or  lets  diminilhed  in  all  public  places,  in  hofpitals, 
and  wherever  a  number  of  perfons  are  allembled  ;  elpecially 
if  the  air  circulates  {lowly  or  with  difficulty.  I  thought  it  of 
fome  confequence  to  determine  to  what  extent  this-  vitiation 
could  poffibly  be  carried,  for  which  purpole  1  chole  the 
lowcff  ward  in  the  General  Hofpital,  which  appeared  to  me 
more  crouded  and  unhealthy  than  the  reff.  I  went  thither 
jyt  day-break,  I  was  admitted  the  indant  the  door  was  opened, 
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and  filled  two  phials  with  the  air  of  the  room  ;  one  I  filled 
from  the  lower  part  of  the  room  nearly  on  a  level  with  the 
floor,  and  the  other  from  the  upper  part,  or  as  near  as  poflible 
to  the  cieling.  The  former  of  thefe  two  portions  of  air,  or 
that  which  was  taken  from  below,  was  but  little  vitiated;  it 
contained  in  two  portions,  in  bulk, 

Of  Oxygene  air,  -  25 

Carbonic  acid  air,  -  4 

Azotic  air,  -  -  71 

too  Parts. 

The  air  taken  from  the  top  of  this  ward  had  fufifered  much 
greater  injury.  It  contained, 


Of  Oxygene  air,  -  -  18^ 

Carbonic  acid  air,  - 
Azotic  air,  79 


100 

Atmofpheric  air  taken  the  fame  day  in  the  open  air  con¬ 
tained,  Of  Oxygene  air,  -  27 

Azotic  air,  -  73 


100 

I  attempted  the  fame  experiments  on  the  air  of  a  theatre. 
The  French  comedians  were  at  that  time  in  the  palace  of  the 
Thuilleries,  and  I  performed  my  operations  in  that  building. 
I  chofe  a  day  in  which  the  number  of  fpeftators  was  unufu- 
ally  great,  and  taking  with  me  two  phials  full  of  water,  I 
emptied  one  at  the  top  of  the  theatre,  in  a  box  which  had 
been  kept  fhut  during  the  whole  of  the  performance,  and 
the  other  at  the  bottom  of  the  pit,  a  few  moments  before  the 
conclufion  of  the  play.  It  is  eafily  conceived,  that  this 
fecond  part  of  my  operation  was  attended  with  fome  trouble 
and  difficulty  :  the  leaf!  appearance  of  any  thing  extraordi¬ 
nary,  would  have  occafioned  diffurbance  in  the  pit,  and  might 
have  put  a  flop  to  the  performance.  I  was  obliged  therefore 
to  be  fatisfied  with  coming  in  gently  a  few  moments  before 
the  end  of  the  play,  and  placing  myfelf  near  the  centinel, 
whom  I  had  informed  of  my  fcheme,  emptying  my  phial 
in  that  aukward  fituation.  But  the  air  which  1  thus  obtained 
was  taken  too  near  the  door,  and  the  water  through  which 
it  pafled  in  order  to  enter  the  phial,  muff  have  abforbed  a 
portion  of  its  carbonic  acid  air.  On  this  account,  the  ex¬ 
periment  did  not  give  me  any  rcfults  fenfibly  different  from 
thofe  made  with  the  external  air  ;  but  this  was  not  the  cafe 
with  the  air  collefled  at  the  top  of  the  theatre.  In  too  parts- 
of  this  air  there  were  found 


Of 
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Of  Oxygene  air,  -  -  si 

Carbonic  acid  air,  -  s-| 

Azotic  air,  -  -  76^ 

■  Total  100 

Whence  it  is  evident  that  the  quantity  of  oxygene  air  had 
been  diminifhed  in  the  proportion  of  27  to  21,  or  nearly  one 
fourth.  It  is  to  be  wifhed  that  thefe  experiments  could  be 
repeated  more  at  large  and  with  a  more  convenient  apparatus. 
The  wafhing  of  the  air,  at  the  time  of  collefting  it,  Ihould 
be  above  all  things  avoided.  This  might  eafily  be  effefted 
by  means  of  tin  pipes  communicating  from  the  outer  to  the 
inner  parts  of  the  building,  to  whofe  ext  remities  fhould  have 
been  previoufty  fitted  balloons  exhaufted  by  the  air-pump. 

In  this  manner  it  would  be  eafy  to  procure  a  quantity  of 
air  fufficient  to  determine  its  fpecific  gravity  :  the  experi¬ 
ments  might  alfo  be  conduced  on  fo  large  a  fcale  as  to  render 
even  minute  differences  very  fenfible  ;  and  they  might  be 
repeated  a  fufficient  number  of  times  to  render  the  inaccu¬ 
racies  which  in  all  delicate  experiments  are  unavoidable, 
nearly  evanefcent,  and  make  them  compenfate  one  another. 
Such  experiments  cannot  be  well  carried  on  except  under 
the  fanftion  of  Government ;  but  undoubtedly  we  fhould 
derive  from  them  valuable  information  with  refpeft  to  the 
conflruftion  of  theatres,  hofpitals,  and  every  other  building, 
in  which  people  affemble  in  great  numbers. 

However  imperfeft  my  experiments  may  be,  we  may  col- 
left  by  comparing  them  with  others  made  on  a  fmaller  fcale, 
under  glafs  veffels,  that  the  air  of  the  atmofphere  which  is 
originally  compofed  of  only  two  fluids,  or  very  nearly  fo,  is 
compofed  of  three  in  all  places  which  contain  numerous 
affemblies;  in  confequence  of  the  converfion  of  a  part  of  the 
oxygene  air  into  carbonic  acid  air  :  that  thefe  three  fluids  are 
not  mingled  in  equal  proportions  in  every  part  of  the  room, 
but  on  the  contrary  tend  to  arrange  themfelves  according  to 
their  fpecific  gravities :  that  ihe  azotic  air,  as  being  lighter 
and  favoured  by  the  heat  which  expands  it,  naturally  mounts 
upwards ;  and  thus  a  fpecies  of  circulation  is  produced  which 
fupplies  the  place  of  the  mephitic  air,  which  efcapes  at  the 
top,  withfrefh  air  flowing  in  from  the  lower  avenues. 

This  circulation  takes  place  more  or  lefs  in  eveiy  theatre  ; 
and  frequently  in  fpite  of  the  architeft  who  direfted  the 
conftruftion :  unlefs  this  was  the  cafe,  unlcfs  the  air  was 
thus  renewed,  the  fpeftators  would  be  expofed  to  the  mofl 
fatal  accidents  long  before  the  conclufion  of  the  performance. 
To  convince  ourfelves  of  this  truth,  nothing  more  is  necef- 
fary  than,  to  take-  the. example  of  a  theatre,  fuppofe  of  30  feet 

S  -  long, 
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long,  25  feet  wide,  and  30  feet  high.  A  room  of  thefe  di~ 
menfions  would  be  equal  in  bulk  to  22,500  cubic  feet,  and 
might  contain  about  100  fpe&ators  :  now  fince  each  perfon 
confumes,  as  I  have  mentioned  above,  about  five  cubic  feet 
in  an  hour,  it  follows  that  the  air  of  the  theatre  (if  it  were 
not  renewed)  would  be  rendered  completely  mephitic  in  four 
hours  and  a  half  :  and  it  is  likewife  probable,  that  the  greater 
part  of  the  fpe&ators  would  be  ferioufly  incommoded  or 
even  perifh  before  the  end  of  that  period. 

The  fame  calculations  applied  to  low  and  clofe  places  of 
refort,  of  which  I  could  mention  many  inftances,  will  ex¬ 
plain  how  it  happens  that  on  crouded  days  the  attention  of 
the  audience  cannot  in  fuch  places  be  kept  awake  above  two 
or  three  hours,  where  a  mechanical  impatience  is  brought 
on  by  a  certain  uneafinefs  and  phyfical  anxiety,  of  which  it 
is  difficult  to  difcover  the  caufe.  In  fuch  circumftances  un¬ 
fortunate  is  the  reader  to  whom  have  been  allotted  the  lafl 
moments  of  the  fitting ;  an  intereft  in  his  fubjeft  is  no  longer 
communicable  to  his  audience  :  he  is  no  longer  liftened  to 
with  complacency,  or  even  with  attention  :  and  he  receives 
none  of  thofe  tributes  of  applaufe  or  gratitude,  which  in  more 
favourable  circumftances  he  had  a  right  to  expefl. 

When  I  began  the  prefent  paper,  my  intention  was  to 
have  given  fome  account  of  the  various  fpecies  of  injury 
which  the  air  is  capable  of  receiving  in  the  ordinary  circum¬ 
ftances  of  life.  But  I  perceive  that  I  have  as  yet  done  no 
more  than  fketch  one  point  in  the  plan  which  I  had  adopted, 
and  am  obliged  to  refer  to  a  fecond  differtation  the  remarks 
I  have  to  make  on  the  vitiation  of  the  air  produced  by  the 
burning  of  lamps,  wax,  tapers,  candles,  coal,  by  frefh  plafter, 
oil-painting,  &c.  but  as  this  part  of  my  work  is  nearly  finifhed, 

I  fhall  foon  have  it  in  my  power  to  prefent  it  to  the  Society. 

There  will  remain  to  be  treated  of  in  a  third  paper,  atmof- 
pheric  air  confidered  not  as  an  elaftic  fluid  fufceptible  of 
decompofition,  but  as  a  chemical  agent  capable  of  taking  up, 
in  the  way  of  folution,  miafmata  of  various  kinds.  It  is 
fomewhat  alarming  to  confider  how  often  in  a  large  affembly, 
the  air  which  each  individual  breathes,  has  palled  either 
wholly  or  partly  through  the  lungs  of  all  thofe  who  are  pre¬ 
fent.  It  mult  take  up  in  each  cafe  exhalations  more  or  lefs 
putrid.  But  of  what  nature  thefe  exhalations  are  :  to  what 
degree  they  vary  in  different  fubje&s  :  in  age  or  youth  ;  in 
health  or  ficknefs  :  whatdifeafes  we  are  capable  of  receiving 
by  this  mode  of  communication  :  and  what  precautions  may 
be  employed  to  neutralife  or  deftroy  the  dangerous  influence 
of  thefe  miafmata — there  are  none  of  thefe  fubje&s  which 
may  not  afford  ground  of  inquiry,  and  furely  there  are  none 

B  '  ot 


(  iO  ) 

of  more  importance  to  the  human  race.  While  every  art  is 
advancing  rapidly  towards  perfe&ion  ;  the  art  of  living  with 
comfort  in  fociety,  of  preferving  in  health  and  vigour  perfons 
ob  lged  to  meet  in  large  affemblies,  of  rendering  cities  and 
great  towns  healthier,  and  the  communication  of  contagious 
diforders  lefs  general,  is  unfortunately  yet  in  its  infancy. 

The  immenfe  labour  which  might  be  founded  on  this 
important  objeft,  mu  ft  be  undertaken  by  Societies  of  learned 
men  only  ;  no  individual  can  flatter  himfelf  that  he  poffefles 
knowledge  fufficient  to  complete  without  affiftance,  a  plan 
fo  complicated  and  extenfive  ;  and  it  is  from  reliance  on  the 
advice,  the  information,  and  the  affiftance  of  this  Society, 
that  I  have  now  undertaken  to  cultivate  fome  few  portions 
of  this  immenfe  field.  § 

§  Mr.  L.  has,  I  believe,  publifhed  nothing  further  on  this  important  fub- 
jeft  :  And  his  incomparable  talents  are,  I  fear,  now  loft  to  Science  and 
Humanity.  T.  B. 


LETTER 

From  Dr.  WITHERING 

To  Dr.  BEDDOES. 

:  DEAR  SIR, 

rT^HE  defign  you  have  conceived  is  an  important  one; 

JL  the  philanthropift  cannot  but  be  interefted  in  its  fuc- 
cefs;  the  phyfician  muft  rejoice  at  the  probability  of  learning 
how  to  cure  or  elfentially  alleviate  a  frequent,  a  cruel,  and 
an  hitherto  hopelefs  difeafe  ;  philofophers  will  urge  you  to 
proceed,  from  a  convi&ion  that  ffiould  you  fail  in  your 
higher  aims,  you  muft  extend  the  boundaries  of  fcience,  and 
throw  new  light  on  the  laws  of  the  living  machine ;  and 
fhould  your  endeavours  ultimately  be  crowned  with  fuccefs, 
and  the  moft  amiable,  not  to  fay  the  moft  beautiful  indivi¬ 
duals  of  our  fpecies,  be  thus  fnatched  from  a  premature  fate, 
numerous  private  families  will  be  indebted  to  you  for  their 
greateft  comforts,  and  Society  at  large  for  its  brighteft  orna¬ 
ments.  It  is  from  fuch  confiderations  as  thefe,  as  well  as  at 
your  particular,  defire,  that  I  now  am  about  to  communicate 
to  you  fuch  obfervations,  as  have  occurred  during  many 
yeais  attention  to  the  phthifis  pulmonalis  ;  but  I  muft  con¬ 
fine 
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fine  myfelf  to  thofe  circumftances  which  more  immediately 
tend  to  fupport  or  to  invalidate  your  opinions,  otherwife  I 
fhould  write  a  volume  inftead  of  a  letter. 

Catarrhs ,  caufes  of  Confumption. 

Young  people  themfelves,  as  well  as  thofe  who  have  the 
dire&ion  ofthem,  cannot  have  it  too  ftrongly  enforced  upon 
their  minds,  that  a  cough  merely  the  confequence  of  a  cold, 
ceafes  of  itfelf  in  eight  or  ten  days;  that  if  it  continue 
beyond  that  period,  there  is  danger  that  a  confumption  may 
be  the  confequence.  Bleeding,  fparediet  and  the  other  ufual 
modes  of  obviating  inflammation  fhould  be  immediately  pur- 
fued  untill  the  cough  lhall  entirely  ceafe  ;  and  particularly 
bleeding  by  leeches,  or  cupping  on  the  part  where  any  pain 
fhall  be  felt  in  the  cheft. 

Caufes  of  Catarrhs.  (Obfervations  p.  156,  See.) 

A  fudden  change  from  cold  external  air  to  that  in  a 
heated  room,  is  certainly  a  much  more  frequent  caufe  of 
inflammatory  affe&ions  of  the  lungs,  &c.  than  has  hitherto 
been  generally  fuppofed  ;  it  is  I  believe  the  moll  general 
caufe,  but  furely  it  is  not  the  only  caufe  of  taking  cold  !  I 
am  perfuaded  that  a  hidden  tranfition  from  a  warm  to  a  cold 
apartments  to  a  ftream  of  cold  air,  will  produce  this  effe6L 
We  do  get  colds  in  Summer  when  no  fires  are  lighted  in  our 
fitting  rooms,  though  not  fo  frequently  as  in  Winter.  Horfes  • 
and  cows  get  colds,  though  they  never  experience  much 
fudden  change  from  cold  to  hot  in  the  temperature  of  the 
air  they  breathe,  whilft  the  dog,  who  from  the  temperature 
of  the  col  deft  feafons  inftantly  on  entering  the  houfe,  lie# 
down  clofe  the  hotteft  fires,  and  vice  verfa,  feems  little  if 
at  all  liable  to  catarrhal  affeftions.  Horfes  fometimes  die 
confumptive,  cows  often  ;  dogs  I  believe  never. t 

Kinds  of  Con fumptions.  (Obfervations  p.  112.) 

The  different  kinds  of  confumptions  fhould  be  better 
diftinguifhed  than  they  have  been  ;  not  only  as  influencing 
prognofis,  but  as  directing  to  a  more  fuccefstul  practice.  I 
agree  with  you  that  patients  have  reaped  no  advantage  from 
the  prevalent  idea  that  moft  confumptions  have  a  fero- 
phulous  origin.  One  fpecies  you  have  happily  named  the 
florid ,  and  it  is  readily  diftinguifhed.  There  exifts  alfo  a 
truly  fcrophulous  confumption,  but  it  is  a  rare,  and  not  an 
incurable  difeafe,  if  the  treatment  be  properly  ad j ufted  to 
its  nature;  but  the  treatment  which  I  have  repeatedly  found 
fuccefsful  here,  would  only  haften  the  florid  confumption  to 

B  2  •  its 

t  I  do  not  here  forget  the  epidemical  contagious  catarrh  01  influenza,  t® 
■which  Dogs  are  fubjeft.  W.  W. 
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its  fatal  termination  $.  When  the  fcrophulous  confumption 
cannot  be  traced  by  any  known  family  difeafe;  or  by -the 
more  obvious  fymptoms  in  the  conftitution  of  the  patient,  it 
may  fometimes  be  afcertained  by  knotted  cords  of  lympha¬ 
tics  running  down  the  neck,  and  dipping  under  the  clavicle 
into  the  cheft. 

Subjlance  of  the  Lungs  dejlroyed.  (Obfervations  p. 

146,  letter  p.  25.) 

The  exiftence  of  this  faft  is  not  difputed,  hut  it  muft  be 
a  very  rare  occurrence.  Would  not  the  falling  in  of  the 
ribs  in  the  cafe  you  mention,  be  equally  explicable  on 
the  fuppofition  of  a  caries  induced  in  their  bony  fubftance 
from  a  difeafe  in  the  pleura  ?  Or  might  not  the  increafing 
debility  See.  of  the  patient  be  alone  fufficient  to  produce 
fuch  an  appearance,  which  often  occurs  in  ricketty  chil¬ 
dren  ?  At  one  period  of  my  life  1  had  opportunities  of 
accurately  examining  the  Lungs  of  many  who  died  confump- 
tiye,  but  I  never  met  with  any  thing  like  the  deftru&ion  of 
them.  It  was  once  my  intention  to  have  given  thefe  obfer¬ 
vations  to  the  public,  but  the  utility  of  that  defign  was  fully 
anfwered  by  the  publication  of  the  works  of  the  late  Dr. 
Stark,  becaufe  nothing  that  I  had  obferved,  had  efcaped  the 
attentive  fearches  of  that  ingenious  and  indefatigable  man, 
by  whole  early  death  fcience  was  deprived  of  one  of  its 
moft  adlive  votaries. 

Who  exempt  from  Confumptions . 

It  is  a  prevalent  opinion  that  the  workmen  employed 
about  Limekilns  never  become  confumptive  ;  and  it  is  ufual 
for  the  affedled  with  the  difeafe,  to  repair  to  ignited  kilns  to 
/  breathe 

$  Medical  pra&itioners  will  probably  be  furprifed  at  this  paffage.  Having 
had  an  opportunity  of  converting  with  Dr.  Withering  fince  his  letter  was 
written,  I  requefted  an  explanation.  He  informed  me  that  the  pradfice  he  had 
found  fuccefsful  in  what  he  confiders  as  the  truly  fcrophulous  Phthifis,  is 
peculiar  to  himfelf :  he  mentioned  to  me  what  it  was,  but  defiled  I  would 
not  anticipate  the  account  of  it  he  himfelf  defigns  to  publifh. 

Not  many  weeks  before  his  fudden  death,  the  late  Mr.  Benjamin  Colbourne, 
of  Bath,  told  me  that  he  had  difeovered  a  medicine  which  he  had  real'on  to 
believe  not  lefs  efficacious  in  certain  difeafes  of  the  urinary  pafiages  than  his 
aerated  alkaline  water  is  in  calculus.  The  patients  whom  he  had  treated  com¬ 
plained  of  difficulty  of  retention  of  urine,  which  often  came  away  involuntarily 
in  fmall  quantities  with  a  fenfe  of  irritation  in  the  urethra,  and  was  foetid  and 
Alkaline ,  as  he  fhewed  me  by  dipping  into  fome  of  it  paper  tinged  by  litmus, 
and  afterwards  reddened  by  an  acid.  The  effedt  of  his  medicine  was  to  re¬ 
move  the  above-mentioned  diftreffing  fymptoms,  and  to  change  the  quality  of 
the  urine,  as  he  alfo  fhewed  me  by  the  eftedl  of  the  urine  of  another  patient 
who  had  been  under  his  care  for  fome  time,  upon  tefi  paper.  The  urine  of 
this  patient  was  diflindfly  acid,  and  not  more  olfenfive  than  oidinarv  urine. -r- 
His  defign  was  to  try  his  method  in  a  few  more  cafes,  and,  if  he  was  fuccefs¬ 
ful,  to  publifh  it.  He  had  never  communicated  it ;  lam  told  that  no  account 
of  it  has  been  found  among  his  papers,  I  hope  however  that  further  fearcb 
will  difeover  his  preparation  ;  otherwife  the  lofs  to  humanity  will  be  truly 
deplorable.  T.  Bt 
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breathe  the  vapour  iffuing  therefrom.  This  rude  mode  of 
adminiftcring  atmofpheric  air  deprived  of  part  of  its  oxyi 
gene  and  combined  with  a  portion  of  carbonic  acid,  has 
not  under  my  obfervation  ever  cured  a  patient,  but  {fill  I 
am  difpofed  to  believe  that  opinions  generally  prevalent  have 
fome  fort  of  foundation.  In  looking  about  ior  the  caufes 
which  promote  or  retard  the  frequency  of  confumptions, 
different  fituations  and  occupations  become  of  courfe  objedls 
of  my  attention  ;  and  the  only  dalles  of  men  I  have  yet 
obferved  exempt  from  the  difeafe,  are  butchers*,  and 
makers  of  catgut.  They  both  pafs  much  of  their  time  amidft 
the  flench  of  dead  animal  matters,  the  latter  very  much  fo; 
the  former  live  chiefly  on  animal  food,  and  are  much  ex- 
pofed  to  the  inclemencies  of  the  feafons,  whilfl  the  latter 
live  as  other  manufadlurers,  and  work  under  cover,  in  clofe 
and  rather  warm  buildings.  Thefe  people  are  always  {leek, 
often  fat,  and  the  rofy  bloom  of  health  adorns  their  cheeks. 
Thefe  fadts  but  ill  accord  with  our  theoretical  notions  of 
putrid  difeafes. 

Progrefs  of  Confumptions  flopped.  (Obf.  p.  113.) 

The  effedl  of  pregnancy  in  airefting  the  progrefs  of  con- 
fumption  has  long  been  known,  but  it  was  referved  for  you. 
Sir,  to  turn  this  remarkable  fa 61  to  advantage.  Should  vour 
idea  concerning  the  effedi'of  the  impeded  a6lion  of  the  dia¬ 
phragm  hand  its  ground,  the  application  of  a  compreffive 
bandage  upon  the  abdomen  cannot  fail  to  prefent  i  tie  If  to 
your  imagination. 

But  the  progrefs  of  confumption  is  alfo  flopped  by  in¬ 
fanity.  This  is  a  circumflance  well  worthy  your  attention  : 
A  young  woman  in  the  lall  flage  of  phthifis  fuddenly  became 
furioufly  infane.  After  three  months  the  infanity  ceafed, 
the  phthifical  fymptoms  returned,  and  fhe  died  in  a  few  weeks. 

A  young  gentleman  whofe  father  died  confumptive,  con- 
fulted  me  about  a  troublefome  cough,  pain  in  his  cheft,  heclic 
fever  and  emaciation.  I  had  no  expedition  of  his  living, 
but  wifhed  him  to  winter  in  a  warmer  climate  :  on  his  re¬ 
turn  the  following  fpring,  the  phthifical  fymptoms  had  no 
exiitence,  but  there  was  an  unufual  oddity  m  his  manner, 
Which  very  fhortly  fhewed  itfelf  in  a  confirmed  infanity. 
For  feveral  weeks  be  was  furious,  but  that  {fate  gradually 
gave  way  to  an  abflra6led  melancholic  caff :  after  fome  years 
he  grew  more  comfortable,  and  fo  continues,  but  is  far  from 
well.H  B  3  Diet 

*  Neverthelefs,  I  have  at  prefent  under  my  care  a  Butcher  from  Wrington, 
in  Somerfetfhire,  who  has  been  for  fome  time  in  a  true  Confumption.  He  is 
much  relieved  and  entertains  fariguine  hopes  of  recovery.  T.  B. 

If  I  was  apprized  of  the  fufpenfion  of  Phthifis  by  infanity.  It  is  noticed  in 
Culi en’s  Firji  Lines.  I  have  inyfelf  mentioned  a  cafe  where  the  pneumonic 
symptoms  and  quick  pulfe  of  Phthifis  were  fufpended  by  anafarca,  l)r.  Per- 

civai 
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Diet  of  the  Confumptive .  " 

Every  body  has  feen  the  inefficacy  of  milk,  fruit,  and  a 
vegetable  diet,  with  more  or  lefs  abftinence  from  fermented 
liquors.  For  three  fucceffive  years  the  oppofite  method  was 
purfued  in  a  great  number  of  cafes,  by  a  pra&itioner  within 
the  fphere  of  my  obfervation.  His  patients  were  fupported 
upon  animal  food,  ftrong  gravy  broth,  and  porter  or  port 
wine.  According  to  the  moft  candid  judgment  I  could 
form,  thefe  great  variations  in  diet  had  no  effential  effeft  upon 
the  difeale;  and  then  it  was  that  my  hopes  of  finding  a  cure 
for  it  firft  forfook  me — but  you,  Sir,  have  revived  thefe  hopes. 
Vitriolic  acid.  (Obf.  p.  135.) 

In  the  florid  confumption,  and  in  hasmoptoe,  the  ufe  of 
this  acid  has  been  generally  approved;  but  1  think  its  effefts 
are  very  problematical.  The  patients  generally  like  the 
medicine  at  firft,  but  I  have  repeatedly  obferved  that  in  a 
few  days,  it  has  occafioned  an  increafe  ofoppreffion,  a  ftraigh- 
ter  cough,  more  heat,  and  if  perfifted  in,  an  haemoptoe, 
though  none  had  appeared  before. — This  alfo  favours  your 
theory.  || 

Carbonic  acid  Air .  (Obf.  p.  128.) 

In  the  cafe  which  I  faw  perfe&ly  cured  by  naeans  of  this 
•  air,  and  which  I  communicated  to  Dr.  Percival  many  years 
ago,  the  expeftorated  matter  was  very  copious,  and  very 
often  five.  It  was  with  a  view  to  correct  this  fcetor,  and  bv 
that  means  to  diminifh  the  heftic  fever,  that  I  thought  of  di¬ 
recting  its  ufe.  I  found  the  patient  in  the  ftate  juft  now 
mentioned,  and  had  the  fatisfaftion  of  feeing  her  cured. 
Further  and  more  mature  obfervation  has  long  fince  con¬ 
vinced  me,  that  this  was  a  cafe  of  vomica,  and  not  a  true 
phthifis.  Accordingly  I  took  the  firft  fair  opportunity  of 
confeffing  my  error,  as  may  be  feen  in  the  appendix  to  my 
account  of  the  foxglore.  But  though  my  hopes  founded  on 
this  firft  trial  proved  deceptive,  I  am  ftill  very  much  deceived 
if  the  infpiration  of  carbonic  acid  air  has  not  greatly  pro¬ 
longed  the  exiftence  of  many  truly  phthifical  patients.  My 
inode  of  ufing  it  is  more  efte&ual  than  you  may  have  fup- 
pofed.  I  order  the  patient  to  bleep  in  a  fmall  room,  take 
care  to  have  the  chimney  on  one  fide  of  the  bed,  and  place 
an  earthen  veflel  which  will  contain  two  or  three  gallons  on 

the 

rival  relates  a  cafe  where  it  might  at  firft  fight  appear  that  Phthifis  was  relieved 
or  removed  by  hydrocephalus  internus  ;  but  a  careful  perufal  of  the  narrative  of 
this  eminent  phvfician  will,  I  think,  fatisfy  the  reader  that  the  fymptoms  of 
the  former  difeale  only  yielded  as  the  powers  of  the  fenforium  were  gradually 
deftroycd.  (Med.  Faffs  and  Obf.  I.  131.)  '>7  T.  B. 

j!  Dr.  Withering  has  fince  informed  me  of  a  cafe  where  Spitting  of  Blood 
ami  Stricture  of  the  Cheft  repeatedly  fucceedcd  the  ule  of  this  acid.  Hu. 
r  :  ■ ;  vat, ion,  if  well  founded,  is  of  the  greateft  importance  in  practice.  T.  M. 
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the  oppofite  fide,  on  a  level  with  the  pillow.  Things  are 
fo  managed,  that  the  effervefcence  goes  on  flowly,  and  con¬ 
tinues  for  great  part  of  the  night,  the  vapour  as  it  rifes  pafling 
over  the  patient’s  bed.  If  the  fick  are  fo  ill  as  to  be  confined 
to  the  houfe,  the  fame  procefs  goes  on  through  the  day. 
You  will  probably  find  other  aeriform  fluids  better  adapted 
to  the  cure  of  the  difeafe,  but  I  think  you  will  obferve  good 
effedls  from  this,  particularly  when  the  expedlorated  matter 
is  foetid. 

Vapour  of  Gums  and  Rojins. 

Many  people  are  perluaded  that  confumptive  patients  have 
found  good  effedls  from  inhaling  the  vapour  of  refinous  or 
gummy  refinous  fubflances.  The  powder  of  thefe  fubflances 
is  diredled  to  be  fprinkled  upon  a  fire  in  a  chafing-difh,  and 
the  patient  inhales  the  vapour  as  it  rifes.  But  here  a  quef- 
tion  prefents  itfelf,  whether  the  benefit  fliould  be  attributed 
to  the  vapour  of  the  medicine,  or  to  that  of  the  burning 
charcoal  ?  Japanners  are  conflantly  breathing  the  vapours 
of  refinous  fubflances,  but  I  never  could  obferve  that  they 
were  more  or  lefs  fubjedl  to  phthifis  than  others ;  callers  of 
fine  brafs  work  very  often  die  confumptive,  much  more  fo 
than  any  other  fet  of  artifls  in  Birmingham.  They  dull  their 
moulds  with  powdered  rofin,  the  vapour  of  which  rifes 
copioufly  when  the  melted  metal  is  poured  in.  But  the 
mifchief  can  hardly  be  attributed  to  this  vapour,  otherwife 
the  Japanners  would  be  affedled  ;  nor  yet  to  the  flowers  of 
zinc,  which  are  copioufly  diffufed  through  the  work-fhops, 
becaufe  the  callers  of  large  brafs  work  are  not  peculiarly 
liable  to  become  confumptive.  I  fuppofe  the  Phthifis  in 
thefe  inflances  to  be  caufed  by  the  mechanical  adlion  of  the 
powdery  matters  which  float  in  the  air  in  great  quantities  in 
thefe  fine  calling  fhops,  and  are  neceffarily  taken  in  with  the 
breath.  Whilft  flints  for  the  potteries  were  pounded  in 
mortars,  the  people  fo  employed  univcrfally  died  confump¬ 
tive,  and  the  grinders  of  needles  now  often  experience  the 
lame  fate.  ** 

Effects  of  Diet  on  Refpiration.  (Letter,  p.  12.) 

The  experiments  you  wifh  for  on  this  fubjedl  have  in  part 
been  made.  The  late  Mr.  Spalding,  who  did  fo  much  in 
improving  and  ufing  the  diving-bell,  was  a  man  of  nice 

B  4  obfervation, 

**  Linnaeus,  or  Ullholm,  mentions  a  very  curious  experiment  on  the  pene¬ 
trating  quality  of  this'powder.  Qjuanto  vitio pulvis  lapidojus psElus  onerct,  apud 
Orfenfcs  Dalecarlioe  videre  licet ,  qui  ex  teneriori  lapide  arenaceo  cotes  fuas  rotutilcs 
Jecant,  et  ante  annum  tricfiemum  Pkthifici  plerumque  moriuntur.  Quin  et  lapicidtr 
Stockhclmienfes,  tantum  non  omnes,  aut  calculo  pulmonum,  aut  phthiji,  aut  hoemoptsfi 
enecantur  ;  quanquam  pulvis  tile  tenuis  lapidojus  adeo  penetrabilis  ejl  et  volatihs, 
vt  vefica  urinaria ,  injlata  fufpenjaque  in  ojjicinis  illorum  pojl  exaBum  annum , 
aliquot  fcrupulos  pu  her  is  tenuis  lapidofi  intus  continue  dprehendatur.  Amoen . 
Acad.  viii.  159. *■  *  T.  IL 
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©bfervation,  and  had  he  not  fallen  a  facrifice  to  the  negligence 
of  drunken  attendants,  would  have  thrown  much  additional 
light  upon  more  than  one  branch  of  fcience.  He  particu¬ 
larly  informed  me,  that  when  he  had  eaten  animal  food,  or 
drank  fermented  liquors,  he  confumed  the  air  in  the  bell 
much  fafter  than  when  he  lived  upon  vegetables,  and  drank 
only  water. ft  Many  repeated  trials  had  fo  convinced  him 
of  this,  that  he  conflantly  abftained  from  the  former  diet 
whiljft  engaged  in  diving. 

Carbonic  Matter.  (Letter,  p.  68.) 

Its  efFe&s  upon  living  animals  are  yet  but  little  known. 
Many  people  mix  it  with  the  food  of  their  poultry,  and 
think  it  contributes  to  fatten  them.  This  is  much  in  favour 
of  your  opinion  that  it  does  abforb’oxygene  in  the  hqat  of 
the  animal  ftomach. - 

Thefe,  Sir,  are  fuch  remarks  as  occurred  to  my  mind  on 
reading  yoiir  obfervations  on  confumption,  and  refleftingon 
the  many  ingenious  ideas  you  have  fuggefled.  I  fhall  be 
happy  if  they  can  be  made  fubfervient  to  the  great  caufe  in 
which  you  have  engaged.  An  individual  fo  occupied  has 
a  right  to  claim  every  afliftance  which  his  brethren  can  afford 
him  :  mankind  have  much  to  gain,  and  nothing  to  lofe  by 
fuch  enquiries. 


I  remain,  dear  Sir,  your’.s, 


P.  S.  In  conftru&ing  the  apparatus  I  have  no  doubt  but 
you  will  contrive  to  ballance  the  air-veffel  inverted  in  water, 
fo  that  the  patients  may  infpire  perfe&ly  at  eafe.  The  re¬ 
finance  given  to  infpiration  by  the  column  of  water,  low  as 
it  is,  m  Mudge’s  inhaler,  is  fo  great  that  even  a  healthy  per- 
fon  cannot  long  perfevere  in  breathing  through  it,  and  I 
have  never  feen  a  patient  ufe  it  fo  as  to  draw  the  air  through 
the  water  as  its  author  intended  fhould  be  done. 

4+  I  had  inferred  that  “  the  faculty  of  living  in  air  of  a  reduced  flandard  is 
“  impaired  by  the  influence  of  fpirituous  ftimulants.”  This  obfervation  of 
Mr.  Spalding,  which  feems  equally  new  and  interefting,  adds  much  probability 
to  the  opinion.  I  intend  to  afcertain  whether  it  be  true  or  not,  by  direft 
experiments  on  animals.  -  -  T.  B. 

LETTER 
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LETTER  . 

i-rora  DoRor  EWART  ' 

To  Db.  BEDDOES. 

*  -  *  .  t  J  *T  ■  ‘  V  j.,,  ,  ,  ...  ^  . 

DEAR  SIR,  Bath,  November  14,  1793. 

CAN  have  no  obje&ion  whatever  to  comply -with  your 
requeft  of  Hating  to  you  in  writing  fuch  of  the  particulars, 
as  my  memory  diftin&ly  retains,  concerning  the  two  cafes  of 
Phthifis  Pulmonalis,  in  which  I  have  employed  the  inhalation 
of  mephitic  air,  with  feeming  advantage  ;  and  I  give  you 
leave  to  make  what  ufe  of  them  you  pleafe.  I  am  forry 
however,  that  not  having  kept  a  regular  journal  of  the  cafes 
alluded  to,  I  mull  now  confine  my  obfervations  to  general 
circumftances,  and  to  their  general  refult. 

I  accompanied  the  late  Hon.  Col.  Cathcart,  when  he 
failed  from  England  in  the  year  1787,  on  an  embafly  def¬ 
ined  for  China.  This  Gentleman  had  from  his  infancy 
been  fubjeCI  to  frequent  and  alarming  pulmonary  complaints ; 
and  at  the  period  above-mentioned,  being  then  28  or  29  years 
old,  he  was  threatened  by  fuch  ferious  fymptoms  of  Phthifis, 
that  little  hope  was  entertained  of  his  recovery  but  from  the 
effe&s  of  a  fea  voyage  to  a  warmer  climate.  There  was 
fome  profpeft  of  this  hope  being  realized,  during  the  firft 
part  of  the  voyage  ;  but  after  palling  the  Cape  of  Good 
Hope  we  were  forced  into  a  high  Southern  latitude  where 
the  cold  was  intenle,  and  in  which  all  the  former  fymptoms 
of  Phthifis  returned  upon  him  with  redoubled  violence.  An 
almoft  incelfant  cough,  a  copious  expectoration  of  matter, 
judged  both  by  its  appearance  and  fmell  to  be  of  a  purulent 
nature,  and  mixed  occafionally  with  ftreaks  of  blood,  a  fixed 
pain  in  the  breaft  affeCting  his  breathing,  together  with  a 
rapid  emaciation  and  heCtic  fever,  left  no  doubt  of  the  con¬ 
firmed  and  dangerous  form  of  the  difeafe.  All  the  common 
a'emedies  were  employed  to  moderate  thefe  fymptoms,  with 
little  or  no  benefit.  3 

I  thought  myfelf  juftified  in  having  recourfe  to  any  means, 
recommended  by  experience  though  unufed  in  general  prac¬ 
tice,  that  offered  a  poffible  chance  of  relief  in  a  cafe  fo  def- 
perate  ;  and  I  therefore  determined,  “  without  being  en¬ 
lightened,  I  confefs,  by  the  grateful  dawn  of  any  probable 
theory”  on  the  fubjeCf,  to  propofe  the  infpiring  of  mephitic 
air,  as  mentioned  on  very  refpedable  authority,  in  an  appen- 

C  dix 
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dix  to  one  of  Dr.  Prieftley’s  volumes  on  air,  to  have  been 
tried  in  fimilar  cafes,  with  fome  degree  of  fuccefs. 

It  was  impoflible  to  conftruft  at  fea  fuch  an  apparatus  as 
might  have  been  wifhed,  for  the  purpofe  of  determining 
accurately  the  proportions  of  mephitic  and  atmofpheric  airs 
ufed  in  the  experiment.  Having  however  on  board  one  of 
Dr.  Nooth’s  glafs  machines  for  impregnating  water  with 
fixed  air,  I  removed  the  upper  part  of  it,  as  of  no  ufe  for  my 
purpofe,  and  inferted  a  flexible  tube,  which  I  happened  to 
have  in  my  pofleflion,  through  a  cork,  fitted  to  the  fuperior 
Orifice  of  the  middle  chamber  of  the  machine,  through  which 
tube  I  meant  my  patient  to  inhale  mephitic  air.  I  filled 
this  chamber  of  the  machine  nearly  one-third  full  of  pure 
water,  with  the  view  of  arrefling  any  particles  of  marble  or 
Vitriolic  acid  (the  ingredients  I  ufed  to  obtain  fixed  air) 
which  might  be  carried  up  along  with  the  air  from  the  lower 
chamber. 

After  the  mephitic  air  had  continued  to  afcend  through  the 
water,  till  I  could  perceive  its  peculiar  odour  iffuing  from 
the  extremity  of  the  flexible  tube,  1  allowed  my  patient  to 
take  a  full  infpiration  of  it,  and  made  him  repeat  the  fame, 
after  an  interval  of  one  or  two  inhalations  of  atmofpheric 
air  between  each,  for  a  quarter  of  an  hour  or  twenty  minutes 
fucceflively  ;  taking  care  always  to  fupply  a  brifk  ftream  of 
mephitic  air  from  below,  by  adding  more  marble  and  vitri¬ 
olic  acid  when  wanted.  This  operation  was  renewed  three, 
four,  and  fometimes  five  times  a-day  ;  and  no  inconvenience 
or  uneafy  feeling  was  occafioned  by  it  to  the  patient.  On 
the  contrary,  he  exprefled  himfelf  fomewhat  relieved  after 
it,  and  wifhed  to  repeat  it  oftener  than  I  chofe  to  venture. 
The  cough  feemed  to  be  rendered  lefs  frequent  and  lefs 
violent ;  the  matter  expectorated  affumed  more  of  the  con¬ 
fluence  and  appearance  which  denote  laudable  pus ;  the 
breathing  became  more  free  ;  and  I  thought  the  hetiic  fever 
was  fenfibly  mitigated.  Still  however  there  was  a  progrel- 
flve  decay,  and  none  of  the  fymptoms  were  ever  entirely 
fufpended.  The  patient  died  after  ufing  the  mephitic  air,  in 
the  manner  above  defcribcd,  for  fix  or  feven  weeks,  fatisfied 
to  the  laft  that  it  contributed  in  a  confiderable  degree  to 
alleviate  his  fufferings.  It  is  unneceflary  for  me  to  remark 
that  before  recourfe  was  had  to  this  remedy,  the  texture  and 
even  the  fubftance  of  a  great  portion  of  the  lungs  were  in 
all  probability  deflroyed.  It  may  be  worthy  of  notice,  what 
I  had  more  than  one  opportunity  to  obferve  in  this  cafe, 
that  the  fymptoms  were  milder  afhore,  and  more  difpofed  to 
be  troublefome  at  fea,  although  the  greatefl  part  of  our  voy¬ 
age 
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*ge  was  within  the  tropics,  where  of  courfe  no  expofure  to 
cold  or  to  the  common  caufes  which  increafe  the  difeafe, 
could  account  for  the  oircumftance. 

The  other  cafe  in  which  I  employed  the  inhalation  of 
mephitic  air,  was  that  of  a  lady  aged  about  22  years  ;  who 
nearly  two  years  and  a  half  ago,  was  feized  in  Ruffia  with 
fymptoms  of  a  violent  pleurify,  after  incautioully  eating  iced 
cream  when  over-heated,  Notwithftanding  bloodlettings 
and  other  evacuations,  the  inflammatory  fymptoms  feem  to 
have  run  into  a  rapid  fuppuration,  for  eight  or  ten  days  after* 
the  firff  attack,  and  after  a  fevere  fit  of  coughing,  almofi 
immediate  relief  followed  the  fudden  expectoration  of  a  large 
quantity  of  what  was  deemed  pure  pus,  flightly  intermixed 
with  blood.  But  though  the  pain  and  dyfpncea  now  abated, 
If  ill  a  frequent  cough  and  a  very  copious  expectoration  of  a 
fimilar  matter  to  that  difcharged  at  firlt,  remained  ;  and  foon 
her  fever  affirmed  a  hectic  form.  She  was  in  this  fit  nation 
recommended  to  come  to  England,  but  experienced  no  benefit 
either  from  the  fea  voyage  or  from  the  ufe  of  the  Briflol  hot 
waters,  which  fhe  drank  during  foine  months.  So  much  of 
her  cafe  I  give  from  her  own  report.  From  Briitol  fhe  came 
to  Bath  in  the  beginning  of  lafl  January,  when  I  firit  faw 
her,  eighteen  months  after  the  commencement  of  her  ijlnefs. 
The  Rate  of  circumftances  then  was,  very  confiderable  and 
progrejjive  emaciation,  an  almofi  conftant  heCtic  flufh  on  the 
countenance,  thepulfe  always  quick,  with  regular  and  ffrong 
exacerbations  of  fever  towards  evening,  which  again  abated 
before  morning,  and  were  fucceeded  by  prcfufe  fweats  ;  the 
cough  was  very  frequent,  and  the  expectoration  fo  profufe 
as  completely  to  wet  many  handkerchiefs  daily.  She  began 
now  to  infpire  mephitic  air,  pretty  nearly  in  the  fame  man¬ 
ner  as  Col.  Cathcart  had  formerly  done.  She  not  only  re¬ 
peated,  however,  the  inhalations  from  the  machine  oftener, 
and  continued  them  longer  each  time  than  was  done  in  his 
cafe,  but  even  while  fhe  was  not  infpiring  through  the  tube, 
the  machine  generally  remained  on  a  table  near  her,  emitting 
the  fixed  air  which  was  continually  extricated  from  the  mix¬ 
ture  of  calcareous  earth  and  vitriolic  acid  it  contained,  fo 
that  I  feldom  entered  her  apartment  without  perceiving  me¬ 
phitic  fumes  in  a  greater  or  lefs  degree.  The  apartment 
being  clofe  and  of  ifo  great  extent,  I  fometimes  thought  it 
prudent  to  have  a  window  opened  for  the  purpofe  of  clearing 

it  of  thefe  fumes. - Particular  circumftances  rendered  it 

neceflary  that  I  fhould  inform  the  lady’s  relations  without 
referve,  what  chance  I  faw  of  her  recovery  ;  and  in  the 
beginning  of  my  attendance  I  did  not  hefkate  to  exprefs  my 
defpaij;  of  doing  her  any  good,  or  of  ever  feeing  her  better. 

C  2  Such 
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Such  however  was  foon  the  abatement  of  al'l  her  fymptoms 
under  the  above  treatment ;  fo  entirely  lor  fome  weeks  did 
the  he£lic  fever  disappear  ;  and  fo  evidently  did  fhe  gain 
during  the  fame  period  both  flefh  and  ftrength,  that  not  only 
her  relations  acquired  new  and  fanguine  hopes  of  her  re¬ 
covery,  but  I  began  feriouily  to  flatter  myfeif  with  a  difap- 
pointment  of  my  prediftions,  although  I  durft  not  venture 
to  avow  it.  The  firft  check  given  to  this  amendment,  which 
proceeded  for  four  or  five  weeks,  was  occafioned  by  an  over 
exertion  of  her  lately  recovered  ftrength,  during  a  fatiguing 
walk,  the  latter  part  of  which  was  up  a  pretty  fteep  afcent. 
A  return  of  pain  in  the  breaft  and  dyfpnoea,  a  tinge  of  blood 
in  the  expeftoration,  together  with  an  accelerated  pulfe, 
made  me  have  recourfe  to  bloodletting,  blifters  applied  to 
the  cheft,  &c,  which  greatly  relieved  thefe  fymptoms,  but  at 
the  fame  time  reduced  the  general  ftrength.  The  inhalation 
of  mephitic  air  was  interrupted  during  the  period  of  this 
frefh  inflammatory  attack,  from  an  uncertainty  how  it  might 
aft  rather  than  from  any  obfervation  of  its  difagreeing  ;  but 
it  was  repeated  as  before,  after  the  fymptoms  of  inflammation 
had  abated,  and  again  feemed  to  produce  the  fame  beneficial 
effefts.  A  fecond  reiapfe  however  occurred  fome  weeks 
afterwards  from  a  flight  indifcretion,  the  throwing  off  part 
of  her  accullomed  garments.  This  was  removed  much  in 
the  fame  way  as  the  former  one,  and  the  mephitic  air  was 
a^ain  reforted  to  with  fimilar  fuccefs.  After  each  of  thefe 

m  O  #  ^ 

inflammatory  attacks,  and  after  one  or  two  others  which  hap- 
pened  fubfequently,  there  remained  for  fome  time  a  confide- 
rable  increafe  of  cough  and  expeftoration,  and  a  permanent 
hefti’c,  which  however  gradually  abated  under  the  ule  of  the 
mephitic  air.  But  thefe  repeated  relapfes  from  flight  caufes, 
notwithftanding  the  conftitution  rallied  aftonifhingly  after¬ 
wards,  and  foon  feemed  to  regain  all  it  had  loft,  renewed 
my  fears  that  the  difeafe  would  foon  run  the  ufual  and  rapid 
courfe  of  confirmed  phthifis.  The  patient  left  Bath  in  the 
month  of  May  laft,  to  take  advantage  of  the  fummer  feafon 
for  trying  another  voyage  by  fea,  ftiTl  bent  on  continuing  the 
inhalation  of  mephitic  air.  I  defpaired  of  hearing  much 
longer  any  favourable  accounts  of  her  ;  but  have  been  re¬ 
peatedly  and  agreeably  difappointed,  in  learning  that  her 
health  has  fince  gained  inftead  of  lofing  ftrength.  By  a 
letter  received  within  thefe  few  days  from  Peterfburgh, 
where  fhe  has  paffed  the  fummer,  it  ^reported  to  me  “  that 
fhe  is  wonderfully  recovered  by  the  Balfam  off  Mecca,  which 
fhe  got  from  the  Turkifh  ambaffador.”  Whether  fhe  has 
all  along  continued  the  mephitic  air,  I  cannot  undertake  to 
aflert;  but  I  believe  in  the  affirmative,  from  her  intentions 

.  -  J  at 


at  the  time  of  leaving  this  country.  To  whatever  caiife  her 
preservation  is  owing,  it  is  the  firft;  cafe  of  fo  fully  formed, 
and  fo  far  advanced  a  phthifisthat  I  have  met  with,  in  which 
the  progrefs  to  diffolution  has  been  fo  long  reftrained,  or  fo 
fuccefsfully  repelled. 


I  recommended  to  the  parents  of  a  young  lady,  who  died 
of  phthifis  at  Briftol  about  a  year  ago,  to  make  trial  ot  this 


method  of  exhibiting  fixed  air  ;  and  her  father  affured  me 


afterwards  that  he  had  attempted  it,  but  found  her  lungs  could 
not  bear  it,  as  it  excited  irritation  and  coughing.  From  his 
account  however  I  fufpe&ed  that  the  operation  was  clumfily 
conduced,  and  that  the  coughing  was  produced  by  a  ft  ream 
of  air  rufhing  too  Suddenly  from  the  tube  into  the  fauces 
without  an  aft  of  volition,  Both  of  my  patients  experienced 
this  inconvenience  at  firft,  owing  to  my  very  imperfeft  ap¬ 
paratus  ;  but  after  they  acquired  the  management  of  it,  no 
fuch  irritation  was  excited. 

I  fhall  be  rejoiced  to  hear  of  your  purfuing  thofe  inquiries 


on  the  effects  of  refpiring  different  kinds  of  air,  in  which  you 


have  already  difplayed  fuch  happy  invention  in  theory,  with 
equal  fuccefs  in  pra6tice  ;  and  lhould  the  expeffations  fug- 
gefted  by  an  ingenious  hypothefis  be  too  fanguine,  yet  much 
advantage,  I  truft,  will  arife  from  this  application  of  the 
recent  difeoveries  in  pneumatic  cliemiftry,  to  the  improve- 


I  remain,  dear  Sir,  &c. 


- Accounts  from  Peterfburgh  of  a  late  date  ftate  the 

amendment  of  this  lady  to  be  more  confiderable  than  I  ven¬ 
tured  in  my  laft  letter  to  reprefent  it.  It  was  her  intention, 
to  pafs  the  winter  in  the  South  of  Ruffia,  but  (he  now  thinks 
herfelf  fo  well  as  to  be  able  to  remain  with  impunity  at 
Peterfburgh.  The  expreffions  of  her  father  in  a  letter  to  her 
fifter  are,  “  She  has  recovered  progreflively  ever  fince  Ihe 
“  returned  here,  regains  fiefh  and  ftrength,  is  free  from  fever, 
“  and  fuffers  very  little  from  her  cough,  but  continues  to  fpit 
4C  immoderately,  though  with  eafe.r>  No  mention  is  made 
in  this  letter  whether  fhe  perfifts  in  refpiring  fixible  air. 

Bath,  Dec.  15,  1 793*  Your’s,  8cc.  J.  E. 
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LETTER 

From  DoElor  THORNTON, 

To  Dr.  BEDDOES. 

SIR,  London,  December  7,  1793. 

I  SHALL  be  happy  at  all  times  to  communicate  to  you  the 
refult  of  my  various  trials  of  faflitious  air.  I  more  readily 
entered  into  your  ideas,  as  to  the  change  to  be  wrought  on  the 
blood  by  different  airs,  and  confequently  the  removal  of 
many  otherwise  incurable  diforders,  as  I  had  formerly  chofen 
for  rriy  thefis  at  Cambridge,  <$  that  all  animal  heat  arifes  from 
the  decompofition  of  air,”  or  in  other  words,  that  the  blood 
in  the  lungs  receives  from  the  air  oxygene  in  combination  with 
matter  of  heat and  that  in  its  paffage  through  the  body,  the 
oxygene  meeting  with  another  fuperior  attraflion,  forfakes 
the  caloric  ;  and  the  matter  of  heat  being  thus  difengaged, 
(as  with  neutral  fafts  whofe  bafis  is  withdrawn  from  them) 
affumes  its  well  known  arrive  charafter. 

I  was  naturally  led  next  to  the  conlideration  of  the  dif¬ 
ferent  mediums  through  which  this  matter  of  heat  or  caloric 
paffes,  and  I  found  it  pervade  moft  rapidly  bodies  already 
faturated  with  oxygene. t  In  local  inflammations  I  therefore 
forfook  the  old  practice,  and  haflily  withdrawing  all  oily 
applications,  I  fubftituted  in  their  room  the  belt  conduflors 
of  heat.  Having  learnt  from  the  experiments  of  Dr.  Black., 
the  different  capacities  for  heat  in  water  and  fleam,  after  long 
exercife  I  always  recommended  warm  tea,  or  whatever  elfe 
might  produce  perfpiration.  1  was  enabled  to  fupport  the 
remarkable  heats  of  lafl  famine*  in  a  furprifmg  manner  by; 
wearing  a  fleecy  hofiery  waif  coat ;  and  fince  my  fir  ft  ufing 
this  under  garb,  I  am  not  fubjefi  to  catch  cold,  as  formerly, 
from  viciftitudes  of  weather. 

Four  years  ago  I  was  at  Briftol  Hot-Wells,  the  foirowfuf 
companion  of  a  near  relation,  and  I  obferved  every  confump- 
tive  perfon,  I  knew  there,  in  time  fwept  away  by  the  giant- 
malady  asDr.  Darwin  moft  juftly  calls  it.  Being  feized  my- 
fell  afterwards  with  every  fymptom  of  phthifis,  it  was  like- 
wife  recommended  to  me  to  try  the  Briftol  waters,  but  that 
my  fpirits  might  not  get  depreffed,  and  not  relifhing  repeated 
bleedings,  the  plan  of  cure  thenpuifued,  1  retired  to  the  Ifte 
of  Wight;  and  living  chiefly  on  fried  fifth  and  animal  food, 

with. 

t  Is  this  true  of  all  bodies,  metals  included  ?  T.  B; 
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with  much  frefh  butter,  I  recovered  to  the  furprife  of  every 
one.  This,  Sir,  was  previous  to  your  new  method  of  treating 
that  fatal  difeafe,  and  before  I  could  be  biaffed  by  your  theory. 

Laft  September,  when  I  went  down  to  Pewfey  in  Wilt- 
fhire,  I  found  my  valuable  and  very  learned  friend,  the  Rev. 
Mr.  Townfend,  labouring  under  a  moll  dreadful  fever,  fuch 
a  fever  as  a  few  years  back  carried  off  63  of  his  parilhioners. 
His  tongue  was  black  ;  his  breath  putrid  ;  his  countenance 
funk  ;  feveral  white  fpecks  were  formed  about  his  fauces  ; 
he  had  the  fubfultus  tendinum  and  fingultus ;  his  pulfe  was 
quick  and  feeble.  By  the  adminiftration  of  bark  aud  Port 
wine  every  two  hours,  and  food  in  the  intervals,  thefe  alarm¬ 
ing  fymptoms  vaniffied,  but  the  difficulty  of  breathing  ftill 
continued.  Having  opened  the  windows  and  fprinkled  oxy¬ 
genated  wine  (vinegar]  like  a  fine  dew  over  the  apartment, 
the  thermometer  fell  nearly  four  degrees,  and  the  effeft  of  a 
purer  and  colder  air  was  fuch,  that  in  a  few  moments  after, 
he  breathed  as  he  ftyled  it,  like  a  fucking  child,  through  his 
noftrils,  and  generally  afterwards  grew  compofed  to  bleep.* 

About  ten  days  fince,  I  was  called  to  a  patient,  a  child  13 
years  old  ;  fhe  had  a  fever,  which  had  already  attacked  two 
other  perfons  in  the  houfe.  Mr.  Murdock,  the  father  of  the 
child,  told  me  that  my  medical  fkill  could  avail  but  little, 
as  his  child  was  at  the  point  of  death  ;  and  that  all  he  expec¬ 
ted  from  me  was  in  fome  meafure  to  palliate  her  bufferings. 
For  three  days  and  as  many  nights  every  thing  taken  into  her 
ftomach  had  been  reje61ed.  During  this  time  ffie  had  had  no 
bleep.  Much  watery  liquor  paffed  from  her  bowels,  and  fhe 
had  an  almoft  conftant  defire  to  go  to  ftool.  The  two  laft 
nights  glyfters  of  mutton  broth  had  been  adminiftered. 
When  I  entered  the  room  fhe  had  juft  been  convulfed,  was 
Ipeechlefs,  and  gafping  for  breath.  Her  eyes  were  fixed  and 
funk,  and  furrounded  with  a  circle  of  a  darkifh  brown  colour. 
The  mufcles  of  the  face  ftill  quivered.  I  immediately  opened 
the  window,  for  the  room  had  but  one,  and  ordered  the  fire 
to  be  put  out.  I  removed  fome  portion  of  the  flannels,  with 
which  file  was  covered,  and  took  off  one  blanket.  I  then 
adminiftered  faQitious  oxygene  air,  and  to  the  aftonirhment 
of  the  beholders  an  acute  pain  in  the  left  fide  firft  abated  and 
then  altogether  ceafed.  Pier  fpeech  was  reftored.  As  Ihe 
feemed  exhaufled  for  want  of  lood,  I  took  the  white  ol  an 
egg,  which  of  all  nutritious  fubftances  I  judged  the  leaft 
fubjeft  to  corruption,  and  mixing  it  with  white  wine,  warm 

*  water,, 

*  Mr.  Townfhcnd  himfelf,  the  celebrated  Spanifh  traveller,  lately  defenbed 
to  me  the  relief  he  experienced  from  the  ai r  of  his  apartment,  charged  with, 
the  fine  fpfay  of  vinegar.  The  language  he  ufed  was  luch  as  medical  prac¬ 
titioners  are  accuftoincd  to  hear,  when  the  patient  is  fuddcnly  delivered  from 
the  raoft  intenfe  pain  or  di (Ire fling  anxiety.  1.  H. 
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water,  cinnamon,  and  afterwards  with  calves’  foot  jelly  a 
little  acidulated,  I  gave  it  her  in  fmall  quantities,  and  finding 
that  it  remained,  I  foon  arter  tried  the  bark  and  red  wine. 
Slopping  whenever  the  leaft  inclination  to  vomiting  came  on. 
The  child  was  recovering  fall  by  this  treatment,  when  fome 
officious  female  interfered.  The  confequence  was,  that  the 
child  was  again  feized  with  convulsions  and  became  fpeech- 
lefs.  But  in  lefs  than  five  minutes  fhe  was  reftored  by 
breathing. pure  air.  She  is  now  out  of  danger,  and  doinr 
well. 

That  hyper-oxygenated  air  is  an  admirable  cofmetic,  and 
the  acquirement  of  colour  attended  with  no  diminution,  but 
generally  with  an  increafe  of  health  and  Spirits,  I  could  adduce 
many  refpeftable  testimonies  to  Shew.  With  ele£tricity  I 
make  no  doubt  it  will  be  found  to  be  the  molt  effectual  cure 
for  chlorofis. — The  good  and  bad  effects  from  the  transfufion 
of  blood  (as  formerly  employed)  may  be  now  accounted  for. 
As  the  poll  is  on  the  eve  of  departing,  I  fhall  detain  you  with 
but  one  obfervation  more.  The  caloric  imparted  from  oxy¬ 
genated  blood  appears  to  be  the  Stimulus  molt  effential  to  the 
animal  ceconomy .  It  is  pleating  to  ob Serve  that  the  power  of 
being  irritated  in  the  nervous  fyttem  keeps  exa£t  pace  with 
the  quantity  of  this  Stimulus  generated  in  the  animal  body. 
Hence  the  reafon  of  the  long  life  of  the  heart  of  fifties,  as  it 
is  called,  and  of  all  animals  whofe  blood  is  cold.  What 
advantage  may  be  derived  to  the  fick  by  increafing  or  di¬ 
minishing  this  natural  Stimulus  may  be  eafily  conceived  ! 

I  have  the  honour  to  be,  &c. 

ornton , 


i 


LETTER 
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ExtraEl  of  a  letter  from  Dr. 


I 


HAVE  lately  tried  purified  ( hyper -  oxygenated J  air  in  the 

cafe  of  the - of  Mr. - ,  the  celebrated  furgeon  in 

This  young  lady  has  for  two  years  been  fubje£t  to 


repeated  fpafms,  and  has  found  no  relief  whatever  from 
medicine.  She  has  been  confiderably  better  fince  her  firft 
breathing  purified  air%  Yefterday,  juft  before  fhe  was  to 
imbibe  it,  a  fpafm  came  on,  fuch  as  terrified  all  around  her. 
She  had  not  breathed  the  portion  of  air  I  judged  a  proper 

dofe,  when  to  the  aftonifhment  of  Mr. - ,  furgeon,  the 

fpafm  ceafed. — I  am  daily  more  and  more  convinced  of  the 
juftnefs  of  your  ideas  on  confuinption.  I  have  been  to 
Haflar  Hofpital  to  obferve  the  fea  fcurvy. — A  lady  in  the 
ftate  of  pregnancy,  whom  I  have  juft  left,  is  drinking  vinegar, 
which  fhe  could  not  before  bear.  She  imagines  her  frequent 
tooth-aches  to  proceed  from  the  four  apples  fhe  has  lately  fo 
much  indulged  in.  May  not  the  qualms  in  pregnancy  be 
removed  by  purified  air  P 

Dec.  ig,  1793. 

To  Dr.  Beddoes. 


Your’s.  &c. 


*  I  receive  this  letter  at  the  moment  of  delivering  the  laft  parcel  of  MS’ 
to  the  Printer.  The  communication  was  not  made  for  the  fake  of  publication* 
and  I  have  not  time  to  requeft  permiflion  and  further  particulars.  So  I  rauft 
fupprefs  names.  But  I  may  venture  to  allure  the  reader  that  he  need  not  doubt 
the  authenticity  of  the  accouut  a  moment.  To  fay  nothing  of  tbe  writer,  the 
parties  mentioned  in  the  letter  are,  fome  of  them,  well  known  to  the  public. 
From  the  flight  intimation  given  of  the  cafe,  it  appears  to  be  one  of  thofe  ner¬ 
vous  affcflicms  where  opium  in  large  dofes  often  does  fervice.  T.  B> 


B 
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Cafe  of  Dyfpnoea ,  approaching  to  Orthopnoea ,  in  a  letter  from 

Benjamin  Biggs ,  M.  Zb 


■Dm- 


IT  is  proper  to  premife  that  the  following  cafe  could  not  at 
the  time  Dr.  B.  was  at  Briflol  be  referred  to  any  difeafe 
for  which  we  have  an  appropriated  denomination  and  de¬ 
finition  in  the  common  books  of  Nofology.  It  came  nearejl 
to  what  is  called  an  humour al  aflhma ;  the  nollurnal 
accefions  of  difficulty  of  breathing  did  not  obferve  the 
courfe  of  the  paroxyfms  of  the  true  aflhma  ;  nor  were  they 
preceded  by  drowfinefs ,  yawning  and  the  other  fymptoms 
ufually  preceding  fuck  paroxyfms ;  nor  did  they ,  like 
aflhmatic  fits,  occur  from  time  to  time ,  leaving  the  patient 
free  in  the  interval.  Dr.  B •  infpired  one  part  of  oxygene 
air  mixed  with  three  of  atmofpheric  three  times  a-day  at 
firft,  for  five  minutes  at  a  time.  He  afterwards  infpired 
the  fame  mixture  for  twenty  minutes  at  a  time.  Not - 
wifhflandmg  the  eflfeCl  of  this  pro cefs  on  the  dyfpnoea ,  the 
cough  and  expedoration,  continued  much  as  before. 
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DEAR  SIR,  October  14,  1793.  A 

I  HAVE  for  near  two  years  been  fubjeft  to  a  cough  with 
fpitting  of  mucus  and  very  confiderable  difficulty  of 
breathing,  the  attacks  of  which  relembled  afthmatic  paroxyfms 
in  coming  on  in  the  night,  often  after  my  firft  fleep.  They 
very  frequently  obliged  me  to  rife  out  of  bed  and  walk  about 
the  room.  I  was  always  forced  to  fleep  with  my  head  con- 
liderably  railed.  For  thefe  fymptoms  I  had  employed  various 
antifpafmodic  remedies,  which  afforded  only  relief  for  the 
moment  and  not  always  that.  After  breathing  the  mixture 
of  an  s  yon  dii  efled,  I  found  this  difficulty  of  breathing  much 
relieved  in  three  days,  and  before  the  expiration  of  eight 
days,  it  had  entirely  ceafed  ;  and  has  never  returned  fince.* 
Before  this  time,  I  had  been  fubjeft  to  coldnefs  of  the  ex- 
1 1  unities,  which  now  went  off.  X  could  even  fleep  with 

fewer  bed-cloaths.  I  had  alfo  a  greater  flow  of  fpirits. - 

I  can  hardly  doubt,  from  my  own  feelings,  that  this  kind  of 
air  will  be  highly  beneficial  in  that  very  diftreffing  difeafe, 
the  aflhma;  and  in  difeafes  of  languor  alfo.  I  had  tried 
vaiious  climates,  the  Bath  and  Briflol  waters,  in  vain  ;  I  had 
consulted  at  leafl  twelve  phyficians  in  Europe,  the  Weft 
Indies,  and  America.  I  am,  See. 

To  Beniamin  t&iaad,  Q). 

Dr.Beddoes.  ** 

wxcdhairWaS  WriUeB  about  three  Eceks  affi*  Dr.  B.  had  ceafcd  to  infpire  the 

Cafe. 
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Cafe  of  Epileptic  AffeClion . 
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,  ,  \  *  ,  a  .  i  . 

ABOUT  three  years  ago  a  young  man  (aged  20)  after  an 
excurfion  on  the  heights  of  the  Alps,  during  which  it 
is  probable  he  experienced  fome  terror,  was  feized  with  a  lit 
in  the  night.  He  had  dreamed  oi  falling  from  a  precipice. 
There  appeared  evident  marks  of  his  having  been  flrongly 
convulfed.  This  attack  was  at  firfl  confidered  as  the  night¬ 
mare  ;  and  valerian  with  other  medicines,  called  nervous 8 
were  in  vain  adminiftered.  Sea-bathing  difagreed  with  him  ; 
and  cold  bathing  in  frefh  water  rendered  him  fuddenly  worfe, 
infomuchthat  his  fits,  which  at  firfl  occurred  only  once  or 
twice  a-week,  increafed  to  the  number  of  28  in  24  hours. 
They  afterwards  diminifhed  in  frequency,  and  for  a  longtime 
have  not  exceeded  12  in  the  day  and  night.  They  differ  in 
degree,  if  notin  kind. — In  the  more  violent,  he  is  infenfible. 
Thefe  tits  continue  from  one  to  three  minutes,  and  he  is  co- 
matofe  for  about  ten  minutes  afterwards.  They  occur  only 
in  the  night. — The  (lighter  fits  occur  both  in  the  day  and 
night,  but  more  frequently  in  the  night.  He  has  often  only 
one  or  two  by  day,  and  eight  or  ten  by  night.  Thefe  lalt 
from  10  to  15  feconds,  during  which  time  the  patient  is  fen- 
fible  and  often  fpeaks  with  perfefl  knowledge  of  what  is 
pahing,  though  fomewhat  indiftinffcly.  The  inftant  they  are 
over  he  is  quite  well,  or  rather  relieved.  If  he  is  feized 
while  on  his  legs,  he  falls  with  force  ;  many  of  his  mufcles 
become  rigid  and  others  convulfed.  On  his  chair,  he  may 
have  a  fit  without  the  knowledge  ot  a  perfon  fitting  in  the 
fame  room.  For  a  long  time  he  was  continually  drowfy  ; 
he  could  neither  look  up  to  any  height  nor  down  from  it  ; 
he  could  neither  read  a  fingle  line  nor  exert  the  fmalleft  effort 
ot  attention,  without  bringing  on  a  fit.  But  none  of  thefe 
circumftances  now  affefl  him.  His  appetite  and  fpirits  he 
has  always  retained  ;  nor  are  his  faculties  impaired. 

Having  paffed  through  the  hands  of  many  phylicians,  he 
had  exhaufted  the  materia  medica.  The  lail  phyfician  he 
had  confulted,  had  conceived  the  defign  of  putting  a  flop  to 
his  fits  by  large  doles  of  opium,  adminiftered  towards  evening 
and  during  the  night.  The  firfl  two  grains  however  of  this 
drug  produced  a  frantic  delirium,  which  required  the  afli fi¬ 
ance  of  eight  perfons  to  fecure  the  patient.  This  ftate  ot. 
violent  excitement  or  intoxication  lafted  18  hours,  during 
which  indeed  there  was  no  fit :  but  the  fits  were  rather  more 
fevere  than  ufual  dnring  the  weaknefs  that  followed.  A 
fubfequent  trial  of  opium  alfo  failed, 
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Some  time  afterwards  it  was  fuggefted  that  the  infpiration 
of  modified  air  might  be  ferviceable.  Upon  being  confulted 
concerning  the  probable  fuccefs  of  this  plan,  I  could  give 
little  encouragement.  The  only  hope  I  conceived  arofe 
from  an  analogy  which  will  prefently  be  mentioned  :  Al¬ 
though  therefore  I  believed  we  might  manage  fo  as  not  to 
do  permanent  mifchiet,  I  thought  it  due  to  the  patient  and 
myfelf  to  declare  that  the  event,  might  poftibly  be  to  a  certain 
degree  unfavourable.  It  is  not  furprifing  that  this  confide- 
ration  fhould  have  been  fuperfeded  by  the  wifh  to  be  de¬ 
livered  from  fodiflrefling  a  ftate. — No  trial  having  been  before 
made  in  a  fimilar  cafe  with  air  containing  either  more  or  lefs 
oxygene  than  the  atmofphere,  I  had  only  analogy  for  my 
guide.  The  following  probabilities  determined  my  choice, 
l.  Animals  breathing  air  ot  too  low  a  flandard  fall  into  con- 
vulfions.  2.  The  cold  bath  had  permanently  aggravated  the 
complaint ;  but  cold  is  only  the  abftraQion  of  heat,  and  the  ab- 
ftra&ion  of  oxygene  might,  I  feared,  be  prejudicial.  3.  ft  he 
great  phyfician,  who  fuggefted  the  ufe  of  air  of  a  reduced  ftan- 
dard  in  the  prefent  cafe,  obferves  in  a  work  which  will  fpeedily 
he  publifhed  :  “  If  the  excitability  of  the  fyftem  depends  on 
“  the  quantity  of  oxygene  abforbed  by  the  lungs  in  refpi- 
“  ration,  fleeping  in  an  atmofphere  with  lefs  oxygene  might 
**  be  of  great  fervice  in  epileptic  cafes,  and  in  cramp,  and 
“  even  in  fits  of  the  afthma,  where  their  periods  commence 
“  from  the  increafe  of  irritability  during  fleep.”  Now  the 
{lighter  fits  in  the  prefent  cafe  came  on  chiefly,  perhaps  in 
the  proportion  of  8  to  1,  during  fleep  ;  and  the  feverer  fits 
always ;  and  I  had  found  that  in  afthma  the  no&urnal  fits 
were  prevented  by  air  with  excels  of  oxygene.  This  I 
thought  a  ftrong  analogy.  4.  I  believed,  and  it  appears  ftill 
probable  to  me,  that  there  is  a  great  difference  between  ten¬ 
dency  to  fpafrn  or  convulfion,  and  ftrength  in  mufcles  :  1 

hoped  that  oxygene,  by  ftrengthening  Mr. - ’s  mufcles, 

would  diminifh  their  too  great  mobility.  5.  The  patient  is 
of  that  temperament,  to  which  laxity  of  fibre  is  aferibed. 
6.  His  youth  was  an  obje&ion  to  this  mode  of  treatment, 
but  he  was  rather  fat  for  lus  age,  whence  I  inferred  that  he 
had  not  already  an  over-proportion  of  oxygene  in  his  fyftem. 

From  thefe  confiderations  he  was  defired  to  infpire  a  mix¬ 
ture  ot  three  parts  ot  atmofpheric  and  one  part  of  oxygene 
air,  for  ten  minutes  on  going  to  bed.  As  no  effect  was  per¬ 
ceived,  the  time  ot  infpiration  was  next  night  (Sunday  night) 
extended  to  twenty  minutes  :  atter  which  he  felt  an  agreeable 
glow  in  his  cheft.  On  Monday  night  at  three  intervals  he 
infpired  for  half  an  hour  :  and  by  way  ot  precaution  a  faline 
draught  with  antimonial  wine  was  ordered  for  him,  and  his 
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diet  was  a  little  lowered.  On  Tuefday  night  he  infpirecl  for 
about  twenty  minutes':  on  Wednefday  the  air  was  omitted. 
On.Thurfday  as  no  lenfible  effefil  followed,  and  as  he  palled 
good  nights  and  had  had  no  lit  during  two  of  the  preceding 
days,  the  mixture  oi  air  was  made/ a  little  ftronger  with  oxy- 
gene,  nearly  as  one  oi  this  fpecies  oi  air  to  two  oi  atmos¬ 
pheric  :  He  infpired  for  half  an  hour,  and  felt  uncomfortably 
hot  afterwards.  In  the  morning  his  pulfe  was  72,  and  of 
natural  ftrength,  He  coughed  (lightly,  but  found  himfelf 
very  well.  He  had  no/ lit  during  the  day,  and  the  friend 
who  accompanied  him,  and  who  had  obferved  him  with  great 
attention  ever  Since  the  commencement  ct  his  indifpofition, 
thought  him  So  much  better  than  he  had  been  ior  Some  time 
paft,  as  to  write  a  favourable  account  to  his  diftant  friends. 
Towards  night  he  was  nnufually  lively,  but  perfectly  com/- 
pofed.  This  night  the  infpiration  was  omitted  ;  as  I  had  ori¬ 
ginally  determined  to  inter pofe  an  interval  oi  Several  days,  as 
Soon  as  any  efifeft,  good  or  bad,  Ihould  appear.  He  had  Scarce 
lain  down  when  he  was  alarmed  with  what  I  conceive  from  his 
■delcription  to  have  been  a  (farting  ol  the  abdominal  mufcles. 
This  foon  ceafed,  but  I  found  him  Studied  and  Somewhat 
feverifh,  with  a  pulfe  above  100  and  rather  flrong.  He  had 
altrong  tendency  to  mufcular  motion,  but  was  eafily  perfuaded 
to  lie  quiet.  He  appeared  as  if  a  little  intoxicated,  and  at 
the  fame  time  alarmed  at  his  Situation.  One  of  his  Slighter 
fits  Supervening  increafed  his  apprehenfions,  for  he  had  con¬ 
ceived  fome  hopes  that  this  would  prove  the  cnfis  of  his 
difeafe.  As  he  had  had*  no  motion  the  preceding  day,  a 
gentle  cathartic  was  preferibed  and  operated  as  was  wifhed. 
During  the  courfe  of  the  night  lie  had  a  kind  ol  drunken 
delirium,  Similar  to  that  which  opium  had  produced,  only 
far  milder  and  accompanied  with  Singular  mufcular  agitations: 
The  toesfometimes moving  like  the  fingers  of  a  perfonplaying 
on  the  harpfichord,  and  the  lower  extremities  being  frequently 
in  aHion.  But  the  motion  of  his  arms  was  the  molt  conlfant; 
and  this  was  of  a  very  curious  kind.  It  exactly  imitated  the 
geltures  of  a  perfon  who  very  gracefully  drives  a  pair  of 
horfes  from  a  phaeton.  To  this  exercife  the  patient  had 
long  been  accultomed  for  three  or  four  hours  every  morn¬ 
ing,  but  he  had  lately  difeontinued  it  for  about  a  fortnight. 
Thefe  geltures  laltcd  till  fome  time  on  Monday,  when  all 
the  other  movements  had  fubfided.  He  frequently  declared 
them  to  be  involuntary,  and  at  breakfaft  on  Monday,  when 
he  was  quite  compofed,  was  rather  amufed  with  his  own 
inability  to  reftrain  them.  He  had  only  five  or  fix  of  the 
ilighter  fits  in  twenty-four  hours  ;  but  did  not  lleep  till  Satur¬ 
day  night,  when  he  fell  into  a  profound  deep  and  had  the 

ufual 
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ufual  number  of  fits  with  a  delirious  acceflion  early  on  Sun¬ 
day  morning.  Early  on  Monday  morning,  he  had  a  fimilar, 
but  much  fainter  paroxyfm,  which  was  the  Iaft.  Duringthe 
reft  of  Sunday  night  he  flept  as  before  very  profoundly,  which 
he  had  alfo  done  in  the  day-time.  The  mufcular  agitations 
were  at  this  time  gentler  during  fleep  and  confined  to  the  fingers 
principally  — The  mufcles  that  move  the  joints  had  been  fo 
much  in  aftion  as  to  produce  that  general  ftiffnefs  and  fore- 
nefs  which  follows  unufually  fevere  exercife.  The  pulfe 
Toon  became  feeble,  and  was  fometimes  108.  He  was  full 
of  apprehenfion  during  this  whole  time,  but  his  fears  gradu¬ 
ally  fubfided.  At  times  he  appeared  to  be  torpid. — It  is 
remarkable  that  not  only  the  prevailing  ftate  of  the  mind  was 
the  fame  during  the  aftion  of  the  opium,  but  that  it  was 
occupied  by  the  very  fame  ideas  on  both  occafions.  The 
whole  effect  of  the  opium  I  was  informed,  totally  difappeared 
in  lefs  than  40  hours  ;  that  of  the  oxygene  air  lafted  12  hours 
longer  ;  the  excitement  of  the  fenformm  was  far  more  vio¬ 
lent  and  continued  in  the  former  cafe;  but  this  was  com- 
penfated  by  the  extraordinary  mufcular  agitation  in  the  latter 
cafe.  This  agitation  has  indeed  been  in  a  flight  degree  fince 
obfervable  during  deep  ;  a  gentleman,  wholately  watched  the 
patient  all  night  for  the  fake  of  making  obfervations,  has  alfo 
had  reafon  to  believe  that  the  fame  apprehenfions,  which  he 
expreffed  during  his  periods  of  excitement,  recur  in  his 
dreams.  In  his  waking  hours  and  in  other  refpe&s  he  has 
appeared  at  leaft  as  well  as  before  he  infpired  oxygene  air. — 
I  was  not  prepared  to  expert  any*  thing  like  intoxication 
from  an  excefs  of  oxygene,  efpecially  as  in  inftances  where 
I  have  known  more  infpired  in  the  fame  time,  nothing  beyond 
a  fenfation  fimilar  to  the  alertnefs  of  healthy  children  was 
felt. — The  mufcular  agitations  of  this  patient  contribute  to 
render  it  probable  that  the  difference  of  mufcular  irritability 
in  different  perfons  partly  at  leaft  depends  on  a  difference  of 
oxygene  in  the  mufcles.  This  phcenomcnon  is,  in  my 
opinion,  to  be  ciaffed  with  the  increafed  vivacity  of  the  fyf- 
tem  in  animals  that  have  refpired  air  of  an  higher  than  the 
common  ftandard.  The  prefent  cafe  (hews  alfo  that  if  any 
one  fhould  attempt  to  reftore  or  increafe  the  irritability  of 
bis  mufcles  by  vital  air,  he  ought  to  conduft  the  procefs  very 
gradually  ;  and  perhaps  in  this  way  the  progrefsof  old  age 
may  be  arrefted  :  and  much  of  that  lifflefsnefs  prevented, 
which  renders  the  decline  of  life  fo  comfortlefs  and  fad. 

1 

Excitement  ufually  follows  the  application  of  intoxicating 
ftimulants  more  Ipeedily  than  in  this  inftance.  But  iuppofing 
the  mufcular  movements  to  have  arifen  from  the  increafed 
proportion  of  oxvgene  in  the  mufcular  fibres,/  the  blood 

would 
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would  take  Tome  time  to  feed  them  with  this  fuperabundanfc 
quantity;  and  perhaps  the  delirium  was  only  Symptomatic 
of  the  agitation  ;  which  took  place  firft,  and  which,  I  am 
certain,  did  not  proceed  from  any  ordinary  flimulant.  The 
patient  on  that  day,  by  my  defire,  had  even  dropped  his  or¬ 
dinary  allowance  (four  glaffes)  of  wine.  Any  medical  infe¬ 
rences  that  may  be  deducible  from  thefe  faffs,  the  reader 
fhall  draw  for  himfelf.  For  my  own  part,  my  want  of  fuc- 
cefs  induces  me  to  wifh  that  I  had  followed  the  fuggeflion 
of  the  phyfician  whofe  opinion  I  have  quoted. 

What  was  the  immediate  caufe  of  thefe  fmgular  mufcular 
movements  ?  Could  they  be  excited  by  the  blood,  rendered 
unufually  Simulating,  as  it  traverfed  the  mufcles,  rendered 
unufually  irritable — by  an  overcharge  of  oxygene  ? 

I  have  already  faid  that  this  cafe  is  now  publifhed  by  way 
of  caution.  As  I  am  perfuaded  that  many  fick  people,  har- 
raffed  by  difeafe  and  tired  of  medicines,  will  themfelves 
fuggeft  the  trial  of  elaftic  fluids,  I  hope  the  caution  will  be 
regarded.  The  credit  of  the  Digitalis  Suffered  from  its  being 
given  in  dofes  twenty  times  too  large  :  fo  would  that  of 
opium,  mercury,  and  antimony,  if  they  were  now  firfl  about 
to  be  introduced  into  the  materia  medica. — N.  B.  It  is  about 
feven  weeks  Since  this  cafe  occurred. 


\ 
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Abjlrad  of  Mr.  Vauquelin' s  experiments  on  the  liver  of  the 

Ray  or  Skate  JiJJi. 

THE  Skate  lias  a  very  large  liver  in  companion  with  its 
heart  and  its  organ  of  refpiration.  The  liver  in  this 
fifh  is  of  a  very  fat  nature,  as  is  well  known  to  cooks,  who 
always  obferve  that  it  affords,  upon  being  boiled,  a  great 
deal  of  oil,  which  continues  liquid  in  the  ordinary  tempera¬ 
ture  of  the  air. - Of  fkate’s  liver  Mr.  V.  reduced  1  o z. 

4I  gros  (drachms)  by  pounding  it  in  a  mortar  to  a  fort  of 
pap,  on  the  furface  of  which  were  feen  to  float  particles  of 
white  oil  ;  4  oz.  of  cold  diffilled  water  readily  combined 
with  this  pap  ;  the  mixture  was  whitifh,  and  on  adding  more 
water,  became  as  white  as  milk.  The  liquor  being  paffed 
through  a  fine  filk  fieve,  nothing  remained  behind  but  the 
invefling  membrane.  In  u  few  hours  there  appeared  on  this 
emulfion,  a  yellowilh  cream  like  that  which  is  feen  on  di¬ 
luted  milk  or  on  an  emulfion  of  almonds;  it  was  doubtlefs 
fome  of  the  oil  which  feparates  and  carries  up  a  little  of  the 
parenchyma.  This  milky  liquor  is  decompounded  by  even 
the  weakeft  acids,  they  produce  curds  or  coagula,  which  rife 
to  the  furface,  as  when  foap  is  decompounded  by  an  acid. — 
The  above-mentioned  cream,  being  fkimmed  and  agitated 
long  in  a  mortar,  did  not  yield  butter  like  the  cream  of 
milk,  but  only  an  oil  of  a  thicker  confiffence  than  that  which 
was  procured  by  heat  in  a  fubfequent  experiment.  Paper, 
on  which  the  liver  of  a  fkate  has  lain,  becomes  tranfparent 
and  oily. — 4  oz.  of  liver,  covered  with  its  membrane,  after 
being  bruifed,  were  heated  flightly  in  a  pipkin  :  011  the  firff 
impreffion  of  the  heat,  a  coagulation  took  place  and  much 
yellow,  oil  feparated  ;  the  heat  was  applied  as  long  as  any 
fleam  arofe  :  then  the  oil  was  paffed  through  fine  linen,  and 
a  flrong  preffure  applied  to  feparate  it  from  the  parenchyma, 
which  afterwards  weighed  4  gros.  36  grains,  but  ftill  re¬ 
tained  a  good  deal  of  oil  ;  the  collefited  oil  weighed  1  oz. 
7  gros.  thefe  together  make  2  oz.  3  gros.  36  grains  ;  hence 
the  water  evaporated  muff  have  been  1  oz.  4  gros.  36  grains. 
The  4  gros.  36  grains  of  parenchyma  afforded,  on  combuffion, 
8  grains  of  afhes,  which  proved  to  be  phofphate  of  lime. — • 
Upon  2  gros  of  oil  from  fkate’s  liver  there  was  poured  oxy¬ 
genated  marine  acid,  till  the  acid  ceafed  to  lofe  its  peculiar 
fmell  immediately.  The  oil  became  white  like  greafe,  but 
it  had  the  duftihty  of  wax  that  has  been  fqueezed  between 
the  fingers.  Mr.  V.  found  that  upon  blowing  on  the  fur¬ 
face  of  this  oil,  twelve  hours  after  its  expreflion,  a  white 
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pellicle  was  formed  ;  this  pellicle  broke  into  fragments; 
which  diffufed  themfelves  through  the  oil.  When  the  oil 
was  fpread  thin  on  glafs,  it  foon  became  denfe  and  opake. 

“  Thefe  experiments,”  adds  Mr.  V. c<  prove  that  fkate’s  liver 
“  contains  above  halt  its  weight  of  oil  completely  formed.  / 
“  The  fluidity  of  this  fatty  matter  (hews  the  influence  of  the 
“  very  inconfiderable  refpiration  of  this  animal  upon  the 
“  confl  (fence  of  its  fubftance,  and  efpecially  upon  the  charac- 
“  ter  ot  its  fat.  The  liver  of  man  and  of  quadrupeds  fome- 
“  times  on  being  cut  or  torn,  (hews  traces  of  oil,  but  it  is 
<c  far  fliort  of  the  quantity  found  in  the  clafs  ot  fwimming 
“  amphibia.  In  certain  difeafes  of  the  abdomen,  in  difeafes 
“  of  the  liver,  this  vifcus  fwells,  becomes  almoft  white  or 
“  greyith  like  that  of  the  fkate,  and  at  length  grows  very  oily. 

“  The  livers  of  birds,  efpecially  ot  geefe  that  are  kept  in  a 
“  warm  place  and  fed  with  milk,  exhibit  the  fame  appear- 
“  ance.  Probably  the  blood,  pafling  through  the  fyftem  of 
<f  the  mefenteric,  fplenic  and  hepatic  arteries,  undergoes 
“  great  changes  ;  whether,  as  fome  phyftologifts  with  little 
“  probability  fuppofe,  it  diflolves  the  abdominal  fat,  or 
“  whether,  as  I  am  inclined  to  think,  as  it  (lowly  traverfes 
“  thefe  regions,  the  carbone  it  contains  attra£Is  to  itfelf  all 
“  the  oxygene  which  had  been  only  introduced  among  all  its 
“  particles  as  it  traverfed  the  lungs  ;  and  hence  the  blood 
“  itfelf,  immediately  before  it  returns  to  the  thorax,  acquires 
“  from  the  fuperabundance  of  hydrogene  an  oily  nature, 

“  which  it  imparts  to  the  organs  it  nourifhes.  (a)  If  this 
“  takes  place  at  all  in  man  and  quadrupeds  thatrefpire  much, 

“  and  in  whofe  veflels  the  circulation  of  the  blood  is  very 
“  rapid,  it  ought  to  be  far  more  ftriking  in  thofe  Angular 
“  animals,  which  are  capable  of  living  long  in  mud  or  the 
“  mod  ofFenfive  mire,  and  which  have  a  very  limited  refpi- 
“  ration,  Ance  in  proportion  to  their  Aze  their  refpiratory 
“  organs  are  very  minute,  and  of  courfe  admit  but  very  little 
“  air  ;  which  from  the  (lownefs  of  their  circulation,  is  not 
“  imparted  to  their  whole  rriafs  of  fluids  till  long  after  it  is 
“  received.  Hence  thofe  animals  are  all  folt  and  cartilagi- 
u  nous  ;  pallid  and  colourlefs  throughout,  and  little  fenflble 
“  or  alert.  I  attribute  therefore  the  pre-eminence  of  the 
“  liver  in  this  clafs  of  animals  to  their  deflciency  of  refpi- 
“  ration;  as  alfo  the  liquid  and  oleaginous  fubftance  of 
“  their  brain.” — So  far  Mr.  V. — I  add  1.  That  if  one  of  his 
laft  remarks  be  juft,  oxygene  in  fome  form  or  other  may  be 
expefted  to  cure  that  Itrangc  difeafe,  the  emolhtion  of  the 

E  bones. 

fa)  I  intend  to  examine,  whether  the  blood  of  the  venous  fyftem  of  the 
abdomen,  collc&ed  in  the  vena  portarum ,  does  not  contain  carbonic  acid,  or 
more  carbonic  acid  than  the  reft  of  the  blood,  fuppoling  this  to  contain  any.  V  . 
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bones,  2.  The  whole  tenour  of  thefe  faffs  tends  to  confirm 
the  connexion  between  a  certain  deficiency  of  oxygen  in 
the  human  fyftem  and  the  formation  of  fat.  As  animal 
chemistry  is  improved,  the  art  of  fattening  animals  will  alfo 
be  rendered  more  cheap  and  expeditious.— -Should  opulent 
people  in  general  acquire  a  tafle  for  knowledge,  many  expe¬ 
riments  upon  a  large  fcale  will  be  executed,  oi  which  the 
relult  will  have  a  very  falutary  re-a£tion  upon  medicine  and 
phyfiology.  For  inftance,  if  fkates  and  other  animals  of  this 
clafs  were  long  kept  in  refervoirs  of  water  in  contaff  with 
oxygene  air,  their  flrufture  and,  confequently  their  nature, 
would  probably  undergo  a  great  change.  3.  Dr.  Withering 
has  communicated  to  me  a  faff  towards  the  confirmation  of 
my  conjeflure,  that  fat  is  generated  at  the  expence  ot  mufcle. 
In  Portugal,  where  Dr.  W.  fpent  the  laft  winter,  hogs  arc 
fed  much  fatter  than  in  England.  He  informs  me-  that  he 
oblerved  in  one  inltance  in  particular  where  the  hog  was 
more  than  ordinarily  fat,  that  there  was  no  mufcle  on  the 
cheek,  and  very  little  on  the  ham. 

In  the  Monthly  Review  for  November  1793,  the  following 
among  many  other  acute  remarks  occurs  :  “  It  is  allumed 
“  by  Dr.  Beddoes  that  the  blood  of  pregnant  women  has  a 
“  diminished  proportion  of  oxygene  ;  but  pregnant  women 
.  “  have  the  fame  circumfcribed  fpot  of  florid  acid  in  their 
“  countenances,  which  is  apparent  in  hefiics  :  it  then  the 
“  prefence  of  this  colour  be  fufHcient  to  prove  an  excels  ot 
“  oxygene  in  the  one  cafe,  it  mult  have  the  fame  weight  in 
u  the  other.” 

Undoubtedly,  the  theory  cannot  be  put  to  a  more  proper 
tefl  ;  lor,  if  the  flulh  of  pregnancy  and  ot  florid  conlumption 
be  ihejame ,  my  opinion  concerning  the  hyper-oxygenation 
ot  the  fyifem  in  florid  confumption  lofes  all  the  fupporjt  it 
leemed  to  receive  from  this  appearance  :  nor  can  the  two 
Hates  be  oppofite  with  refpeft  to  the  proportion  ot  oxygen. 
Let  obfervation  therefore  decide. — To  me  it  has  appeared 
that  the  fixed  fpot  on  the  cheek  ot  pregnant  women  is  dark- 
coloured  in  companion  with  the  fine  crimfon  ot  the  heftic 
flufh  :  and  I  have  thought  it  more  nearly  to  refemble  the 
complexion  of  fome  elderly  people,  or  that  hue  which  is 
occafioncd  by  cold,  both  which  I  fuppofe  are  owing  to  a 
paralyfis  or  relaxation  of  the  cutaneous  capillaries,  particu¬ 
larly  ot  the  veins.  The  varicous dwellings,  vibicesand  li*vid 
fpots  in  pregnancy  feem  to  indicate  a  fimilar  caufe.  It  may 
at  leafl  as  a  friend  has  fuggefled  to  me,  deferve  to  be  con- 
frdercd  whether  thefe  appearances  are  produced  folely  by 

h  mechanical 
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mechanical  p  re  flu  re. - Typhus,  I  am  informed  on  good 

authority,  has  fufpended  conlumption.  This  faCl  is  perfeCllv 
conftftent  with  my  opinions.  I  originally  exprefled  the 
molt  fanguine  expeClations  from  oxygcne  air  in  malignant 
fevers,  and  the  opinion  has  been  corroborated  by  fads. — It 
may  be  faid,  in  the  language  of  the  late  Mr.  Hunter,  that,  in 
all  thefe  inffances,  phthifis  is  fufpended  by  a  new  aftion  being 
induced.  The  anfwer  is  true,  no  doubt ;  but  we  ought  not 
to  reft  fatisfied  with  it,  fmee  it  leads  to  nothing  ufeful  in 
pra&ice.  But  it  would  be  ufeful  to  afeettain  the  nature  of 
the  new  aClion  or,  at  leaft  its  caufe  ;  and  to  this  my  inquiries 
have  tended.  - 


I  once  hoped  that  this  collection  would  have  been  enriched 
by  the  cafe  of  Dr.  James  Currie  of  Liverpool,  drawn 
up  by  himfelt.  Other  occupations,  however,  have  prevented 
Dr.  Currie  from  executing  his  obliging  intention  towards 
me.  As  this  ingenious  phyfician  laboured  under  the  mo  If 
alarming  phthifical  fymptoms,  the  obfervations  he  made  upon 
himfelf  mult  be  highly  interefting,  and  it  is  to  be  hoped 
that  he,  will  one  day  make  the  particulars  public.  He  has 
favoured  me  with  the  following  fummary.  “  My  cafe  con- 
“  tains  nothing  that  feems  to  me  applicable  to  your  theory. 
“  The  foie  inferences  to  be  drawn  from  it  are,  that  in  the 
“  florid  confumption  a  change  of  air  from  the  fea-fliore  to  an 
“  inland  and  mountainous  fituation  is  highly  ufeful ;  and 
“  that  the  heClic  paroxyfm  on  its  approach,  maybe  prevented 
“  by  the  fwing,  in  fome  inffances,  and  by  exercife  on  horfe- 
4t  hack  in  ffill  more,  to  which  lafl,  perfevered  in  with  a  de- 
“  gree  of  pertinacity  that  is  not  common,  I  chiefly  impute 
“  mv  own  recovery.”. 


In  a  letter,  dated  Jan.  2,  1794,  Dr.  Thornton  informs  me 
of  an  inftance  of  great  and  unexpected  relief  from  the  exhi¬ 
bition  of  atmofpheric  air  mixed  with  a  fmall  proportion  of 
hydrogen  air  in  the  laff  flage  of  confumption.  <c  Mr. 

“  C - ns”  he  fays,  “  befides  the  ordinary  fymptoms  of  con- 

“  fumption;  had  an  oedematous  fwelling  of  his  feet  and 
**  ancles;  that  lafl  fatal  fympfom,  a  laxity  of  his  bowels,  had 
“  even  come  on,  T  Upon  being  called  in,  I  refolved  upon  a 
“  very  'Cautious  trial  of  hydrogen  air,  which  I  employed  at 
“  firft  ih  not  more  than  the  proportion  of  one  part  of  hydro- 
“  gerf-air  to  thirty  of  atmofpheric  air.  Under  this  treatment, 
44  to  my  great  furprize,  he  has  gained  flrength  ;  the  diarrhoea 
44  ceafed  and  the  oedematous  "(welling  difappeared,  And  it 
d  deferves  to  be  mentioned,  that  fern*  particular  circum- 

£2  “  ftajew? 
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“  fiances  having  at  times  prevented  his  being  fupplied  with 
“■  the  mixed  air  tor  feveral  days,  he  has  become  worfe,  and 
<c  gained  ground,  after  infpiring  it  again.5’  Dr.  T.  adds  at 
the  clofe  of  his  letter  this  juft  obfervation — “  Should  any 
“  pra&itioner,  bold  through  ignorance,  do  elfential  injury  by 
“  an  injudicious  adminiftration  of  air,  the  unhappy  event 
“  would  be  blazed  through  the  kingdom ;  and  the  benefit 
“  that  will  otherwife  probably  reful t  to  mankind  from  your 
“  propofal,  perhaps  be  excluded  for  ever.”  The  fame  chance 
of  falling  into  unmerited  difcredit  awaits  every  fubftance 
endued  with  aflive  properties,  on  its  firft  introduction  into 
medicine. 

THE  following  communications  are  not  noticed  in  the  table  of 
contents ,  becaufe  they  were  received  after  that  table  was 
printed  off.  The  publication  of  the  pamphlet  zuas  delayed’ 
in  order  for  their  reception.  They  tend  to  ffiew  that  the 
adminiftration  of  factitious  airs  in  certain  dfeajes  is 
safe  and  promises  advantage  to  Society ;  and 
that  the  defign  ought  to  be  profecuted ,  which  is  all  that  I 
maintain  in  this  or  any  preceding  publication.  T.  B. 

SECOND  LETTER  from  Dr.  THORNTON. 


Great  RuJfeLftreet ,  Bloonffbury , 

DEAR  SIR,  Jan.  4,  1794. 

I  HAVE  lately  found  vital  air  of  great  ufe  in  the  removal 
and  alleviation  of  certain  fpafmodic  difeafes,  as  the  afthma 
and  hooping-cough.  One  fpafmodic  cafe,  that  came  under 
my  immediate  care,  deferves,  I  think,  your  particular  at¬ 
tention. 

An  amiable  young  lady,  nearly  related  to  fome  gentlemen 
oi  the  firft  eminence  in  the  medical  world,  lias  been  ior  the 
iaft  two  years  dreadfully  afflidled  with  violent  fpafmodic 
feizures.  Opium  had  been  largely  adminiftcred,  but  it 
ceafed  to  have  the  defircd  effeCft.  Nothing  gave  relief  but 
water  impregnated  with  carbonic  acid  air.  Previous  to  her 
fecond  trial  of  breathing  a  purer  atmofpherc,  a  violent  Ipal- 
modic  feizure  came  on,  which  feemed  particularly  to  alfefife 
the  diaphragm.  All  who  were  around  her  were  alarmed. 
Her  brother-in-law  inftantly  urged  me  to  adminifter  the 
medicinal  air.  She  had  fcarce  breathed  it  three  minutes, 
when  to  the  furprife  of  all  who  were  prefent,  the  fpafm  lelt 
her.  It  returned  however  with  diminished  violence.  Eroni 
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daily  brea thing:  certain  portions  of  this  elegant',  and  fafe 
remedy  fif  judicioufly  adminiftered),  {he  has  had  fewer 
attacks ;  and  thefe  lels  violent,  and  much  {hotter  in  their 
duration. 

I  cannot  at  this  time  forbear  mentioning  the  inftance  of  a 
clergyman,  who  laboured  under  dyfpepfia  and  depreflion  of 
fpirits.  He  had  taken  the  tin  Bure  of  bark  without  experi¬ 
encing  much  benefit.  As  nothing  conduces  fnore  towards 
good  fpirits  and  digeftion  than  a  clear  pure  air,  I  admini- 
itered  the  vital  air  blended  with  atmofpheric.  The  load  on 
his  cheft,  as  he  called  it,  was  removed.  His  appetite  was 
quickened.  His  fpirits  were  railed  even  to  the  pitch,  I  call, 
gaiety  ;  and  as  he  informed  me,  die  felt  a  ftrong  inclination 
to  go  to  the  play,  to  which  he  had  not  been  this  winter,  and 
he  fays  he  is  hilly  convinced  that  no  inducement  could  have 
got  him  thither,  had  lie  not  previoufly  breathed  a  more 
exalted  atmofphere.  Languor,  you  know,,  liftlefsnefs  and 
ihaftivity  are  charaBers  of  hypochondrialis  ;  and  dyfpepfia 
is  its  frequent  attendant. 

Concerning  the  other  kind  of  air,  whole  properties  are 
diametrically  oppofite  to  the  lall,  I  am  now  admimfteri.ng  it 
to  a  gentleman,  who  when  he  came  to  me,  appeared  greatly 
emaciated  from  confumption  :  his  cough  was  troublefome, 
his  voice  was  gone,  his  ancles  were  fwelled,  and  a  diarrhoea 
was  on  him,  which  lad  fymptom  towards  the  clofe  oi  this 
difeafe  baffles  the  power  of  every  known  medicine.  He 
was  uncommonly  weak — but  his  appetite,  as  often  happens, 
was  good. — As  flannel  Irets  the  {kin,  however  the  impreffion 
may  be  weakened  by  repetition,  yet  as  exciting  the  fydem 
without  any  juft  reafon,  I  recommended  it  to  him  to  change 
his  flannel  tor  fleecy  hofiery, '  which  equally  with  flannel 
abforbs  the  perfpiration,  and  as  being  a  bad  conduBor  of 
heat,  hinders  us  from  feeling  any  changes  of  the  weather. 
For  milk  in  the  morning  and  at  night,  I  fubftituted  patent 
cocoa,  and  fome  dices  of  cold  boiled  leg  of  pork.  I  adviled 
for  dinner  inftead  of  vegetables  meat  well  done,  chiefly  mut¬ 
ton  chops,  and  French  bread.  His  medicines  were  luch  as 
attraB  oxygen,  as  a  moderate  ufe  of  wine,  opium,  and 
almond  milk,  with  the  addition  of  oil  of  almonds,  of  which 
he  took  a  great  quantity  in  the  day.  I  defired  him  to  avoid 
whatever  tended  to  oxygenate  the  blood,  as  ftrong  exercife, 
acids,  &c.  and  he  breathed  at  firft  atmofpheric  mixed  with 
hydrogen  air.  Afterwards  I  preferred  azot,  combined  in  a 
certain  proportion  with  atmofpheric  air  ;  the  rcdult  was,  thefe 
very  formidable  fymptoms  foon  dilappeared,  and  what  makes 
me  give  feme  {hare  of  credit  to  the  air,  is,  that  when  he  has 
left  off  breathing  it  for  a  few  days,  lie  finds  himfelf  worfe  ; 
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and  he  always  declares  himfelf  better,  when  he  has  breathed 
it  again  for  a  few  days  fucceflively.  I  am  in  great  hopes  the 
fequel  of  this  cafe  will  prove  as  flattering  as  the  commence¬ 
ment.  In  the  laft  letter  I  wrote  to  you,  I  mentioned  forne 
cafes,  in  which  I  was  about  to  try  your  medicinal  airs.  I  am 
now  waiting  for  an  opportunity  to  employ  the  oxygen  air, 
for  the  immediate  recovery  of  perions  in  fyncope. — Would 
not  this  air,  my  dear  Sir,  be  found  of  great  fervice  if  it  were 
let  loofe  in  mines,  in  churches,  and  in  crowded  rooms,  but 
more  efpecially  in  the  bathing-rooms  at  Bath,  where  great 
faintnefs  is  often  brought  on  the  patient  by  breathing  a  re¬ 
duced  atmofphere  from  the  extrication  of  azot  out  of  thofc 
waters.  ^  I  am,  &c. 
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On  the  uje  of  Yeaft  in  putrid  fevers.  By  the  Rev. 
Edjnund  Cartwright. 


A  copy  of  this  paper  was  fir  ft  fent  to  Dr.  Pegge  at  Oxford,  at 
the  DoBoYs  defire .  The  author ,  afterwards  hearing 
that  the  communication  might  be  acceptable  to  me,  very 
obligingly  and  humanely  tranfmitted  it  without  delay . 

T.  B. 

ABOUT  feventeen  years  ago  I  went  to  refide  at  Brampton, 
a  very  populous  village  near  Chefterfield.  I  had  not 
been  there  many  months  before  a  putrid  fever  broke  out. 
Finding  by  tar  the  greater  part  of  my  new  parifhioners  much 
too  poor  to  afford  themfelves  medical  afliftance,  I  undertook, 
by  the  help  of  fuch  books  on  the  fubjeCt  ot  medicine  as 
happened  to  be  in  my  poffeflion,  to  preferibe  for  them.  In 
the  courfe  of  my  pra&ice  I  attended  a  boy  about  14  years  of 
age,  who  was  attacked  by  a  fever :  what  its  appearances  were 
in  the  firfl  ftage  of  it  I  forget.  He  had  not  been  ill  many 
days  before  the  fymptoms  were  unequivocally  putrid.  I 
then  adminiftered  bark,  wine,  and  fuch  other  remedies  as 
my  books  direCted.  My  exertions,  however,  were  of  no 
avail ;  his  diforder  grew  every  day  more  untra&able  and 
malignant,  fo  that  for  more  than  a  week  I  was  in  hourly  ex¬ 
pectation  of  his  diffolution.  Being  under  the  neceflity  of 
taking  a  journey,  before  I  fet  off  I  went  to  fee  him,  as  I 
thought,  for  the  lad  time  ;  not,  indeed,  with  the  flighted 
degree  of  hope  to  be  of  fervice  to  him,  but  folely  for  the 
purpofe  of  preparing  his  parents  for  the  event  of  his  death,- 
which  I  confidered  as  inevitable,  and  of  reconciling  them,  in 
the  belt  manner  I  was  able,  to  a  lofs  which,  I  knew,  they 
would  feel  feverely.  While  I  was  in  converfation  on  this 
diffrefling  fubjeCt  with  his  mother,  I  obferved  in  a  corner  of 
the  cottage  a  (mail  tub  of  wort  working.  The  fight  brought 
to  my  recolleCtion  an  experiment  I  had  fomewhere  met  with, 
of  a  piece  ot  if  ale  meat  being  made  fweet  by  being  fufpended 
over  a  tub  of  wort  in  the  like  aCt  of  fermentation.  The 
idea  inflantly  flalhed  upon  my  mind  that  yeaft  might  poflibly 
be  of  lervice  to  my  patient  :  without  a  moment’s  paule  or 
reflection  I  gave  him  two  large  fpoonfuls.  I  then  told  the 
mother,  if  The  found  him  no  worfe  for  what  I  had  given 
him,  to  repeat  the  dofe  every  three  hours.  I  then  took  my 
leave,  fomewhat  precipitately,  I  own  ;  for  1  began  to  think 
it  poflible  the  yeaft  might  ferment  fo  violently  as  to  bring  on 
an  immediate  fuffocation.  I  fet  off  upon  my  journey,  and 
was  abfent  about  a  fortnight.  Being  told  on  my  return  the 
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boy  was  recovered,  I  could  not  reprefs  my  curiofity  to  fee 
him  immediately.  Though  fatigued  with  my  journey,  and 
night  v/as  coming  on,  I  went  dire&ly  to  where  he  lived, 
which  was  three  miles  from  my  houfe,  in  a  wild  part  of  the 
moors.  I  found  the  boy,  as  I  had  been  told,  perfe&ly  well. 
On  inquiring  of  his  mother  the  manner  and  progrefs  ol 
his  recovery,  fhe  told  me,  I  was  fcarccly  out  of  fight  before 
the  boy  faid  to  her,  “  mother,  I  think  I  am  getting  well  and 
from  that  time  he  continued  to  mend  as  lad  as  poffible. 
The  luccefs  of  this  experiment  determined  me  in  every  cafe 
of  fever,  not  dbvioufty  inflammatory,  to  adminifter  yeaft,, 
not  omitting  at  the  fame  time  fuch  other  remedies  as  the 
nature  of  the  diforder  might  feem  to  call  for.  In  the  fpace 
of  two  years  afterwards,  while  I  continued  my  refidence  at 
Brampton,  I  make  no  doubt  I  attended  nearly  fifty  poor 
people  in  fevers  of  the  low  putrid  kind.  What  will  appear 
fmguiar,  I  did  not  lofe  one  patient  in  all  that  time.  It  is  to 
be  obferved,  however,  1  had  an  advantage  which  more  regular 
praClitioners  have  not ;  as  my  advice  and  remedies  were  ad- 
miniftered  gratis,  I  was  ufually  confulted  on  the  firfl:  attack 
of  the  diforder,  fo  that  its  progrefs  was  flopped  before  it  had 
time  to  become  fo  dangerous  as  otherwife  it  might  have  done. 

After  I  left  Brampton  I  went  to  live  in  Leicefterfhire. 
My  parifhioners  there  being  few  and  opulent,  I  dropped  my 
medical  cbara&er  entirely,  and  did  not  even  prefcribe  for 
my  own  family.  One  of  my  domeftics  falling  ill,  the 
apothecary  was  fent  for.  His  complaint  was  a  fever,  which 
in  its  progrefs  became  putrid.  Having  great  reliance,  and 
I  believe  with  reafon,  on  the  apothecary’s  penetration  and 
judgment,  the  man  was  left  folely  to  his  management.  His 
diforder  kept  daily  gaining  ground,  till  at  length  the  apothe¬ 
cary  confidered  him  in  very  great  danger.  At  laft  finding 
every  effort  to  be  of  fervice  to  him  baffled,  he  told  me  he 
confidered  it  as  a  loft  cafe,  and  that,  in  his  opinion,  the  man 
could  not  furvive  four  and  twenty  hours.  On  the  apothe¬ 
cary  thus  giving  him  up,  I  determined  to  try  the  effefts  of 
yeaft.  I  gave  him  two  large  fpoonfuls.  Recollecting  the 
very  fudden  effeCt  I  was  told  it  had  on  the  firfl  patient  1  ad- 
miniftered  it  to,  I  laid  my  watch  upon  the  table,  and  took 
the  man’s  pulfe  into  my  hand.  In  about  ten  minutes  I  per¬ 
ceived  an  alteration  in  it  fenfibly  tor  the  better.  I  then 
alked  the  man  it  the  medicine  I  had  given  affeCted  him  in 
any  particular  manner,  fuch  as  making  him  fick,  diforderijng 
his  bowels,  & c.  his  anfwer,  which  I  give  in  his  own  words, 
was  ftiikingly  emphatical  and  expreffive  ;  “  I  perceive  no 
“  efteCt  it  has,  but  to  make  me  feel  Jlrangdy  lightfomt”  In 
fifteen  minutes  from  taking  the  yeaft,  his  pulfe,  though  ftili 
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feeble,  began  to  get  compofed  and  even.  He  then  obferved . 
that  not  having  been  out  of  bed  for  many  days,  it  would  be 
great  refrellituent  to  him  to  get  up,  if  only  for  the  purpofe 
of  having  his  bed  made.  In  thirty-two  minutes  from  his 
taking  the  yeaft  he  was  d  re  (Ted,  and  walking  about  his  room. 
At  the  expiration  of  the  firft  hour  I  gave  him  a  dole  of  bark 
in  a  glafs  of  wine,  which  I  waflied  down  with  a  quarter  of  a 
pint  more.  At  the  expiration  of  the  fecond  hour  I  gave  him 
a  bafoti  of  fago,  with  a  good  dealot  lemon,  wine,  and  ginger 
in  it  ;  he  eat  it  with  the  appetite  of  a  man  in  health  :  in 
another  hour  I  repeated  the  yeaft  :  an  hour  afterwards  I  gave 
the  bark  as  before  :  at  the  next  hour  he  had  food  of  fome 
kind  or  other,  but  what  I  do  not  now  recolleCt  ;  at  the  third 
hour,  which  was  nine  o’clock  at  night,  he  had  another  dofe 
of  yeaft,  and  then  went  to  bed.  I  went  to  him  the  next 
morning  at  fix  o’clock  ;  he  told  me  he  had  had  a  good  night, 
and  that  he  felt  himfclf  perfectly  well.  I,  however,  gave 
him  another  dofe  of  yeaft.  He  then  got  up,  and  went  about 
his  bufinefs  as  ufual. 

About  a  year  after  this,  as  I  was  riding  paft  a  detached 
farm-hotafe  at  the  outfkirts  of  the  village,  I  obferved  the 
farmer’s  daughter  ftanding  at  the  door,  apparently  in  great 
affliction.  On  inquiring  into  the  caufe  of  her  diftrefs,  fhe 
told  me  her  father  was  dying.  I  difmounted  and  went  into 
the  houfe  to  lee  him.  I  found  him  in  the  laft  ftage  of  a 
putrid  fever  ;  his  tongue  was  black,  a  famous  ichor  was 
oozing  out  of  the  corners  of  his  mouth,  his  pulfe  was  fcarcely 
perceptible,  and  he  lay  ftretched  out,  like  a  corpfe,  in  a  ftate 
of  drowfy  infenfibility.  1  immediately  procured  fome  yeaft, 
which,  being  ftale,  and  confequently  thick,  I  diluted  with  a 
little  warm  water  to  make  it  potable,  and  alfo  to  fet  it  into 
a  fermentation,  and  poured  it  down  his  throat.  I  then  left 
him  with  little  hope,  as  reafonably  may  be  imagined,  of  his 
recovery.  I  returned  in  about  an  hour  and  found  him  per¬ 
fectly  fenfible  and  able  to  converfe.  I  inquired  of  him  the 
effeCfs  of  the  medicine.  The  precile  words  he  made  ufe  of 
I  forget ;  his  anfwer,  however,  was  exaCfly  to  the  fame  effeCt 
as  the  anfwer  to  the  like  queftion  my  fervant  gave,  1  then 
gave  him  a  dofe  of  bark.  He  afterwards  took,  at  a  proper 
iuterval,  fome  refrefhment,  I  ftaid  with  him  till  he  repeated 
the  yeaft,  and  then  left  him,  with  directions  for  him  to  be 
treated  in  the  fame  manner  as  I  had  treated  my  fervant.  I 
called  upon  him  the  next  morning  at  nine  o’clock.  I  found 
him  apparently  well,  walking  in  his  garden.  He  was  an  old 
man,  upwards  of  feventy,  of  a  thin  fpare  habit.  He  was 
alive  laft  year,  and  then  nearly  ninety  years  old, 
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About  a  vear  and  halt  ago,  a  gentleman's  fon,  in  the  neigh¬ 
bourhood  of  Doncafter,  was  attacked  by  a  putrid  fore  throat 
and  fever.  He  had  been  ill  and  in  confiderable  danger  before 
I  heard,  which  was  by  accident,  the  nature  of  his  complaint. 
I  immediately  communicated  the  above  fa£ts  to  the  apothecary 
who  attended  him.  It  happened  his  diforder  the  evening 
before  had  taken  a  favourable  turn,  and  confequently  a 
change  of  medicine  would  not  have  been  juftifiable.  In  the 
courfe,  however,  of  a  few  days,  the  nurfe-maid,  who  waited 
upon  the  child,  was  feized  with  the  fame  complaint,  and  was 
treated  in  the  fame  manner,  but  with  different  fuccefs.  The 
apothecary  then  gave  the  yeafl.  She  recovered  with  a 
degree  of  rapidity  which  he  told  me  he  fhould  have  confidered 
as  incredible  had  he  not  been  an  eye-witnefs  of  it. 

Though  the  very  fpeedy  operation  of  the  yeafl  in  all  the 
cafes  1  have  enumerated  may  at  firlt  fight  appear  fingular, 
yet  if  we  confider  the  principle  upon  which  it  operates,  it  is 
reafonable  to  conclude,  whatever  its  operation  may  be,  it 
muft  be  immediate,  as  it  will  begin  to  part  with  its  fixed  air 
almofl  as  foon  as  it  is  received  into  the  warm  flomach. 

In  cafes  of  external  mortification  it  might  be  applied  to 
the  part  affefted,  as  well  as  given  internally.  It  probably 
might  be  found  of  fervice  in  cancers,  if  what  Dr.  Buchan 
affirms  be  true,  that  by  means  of  antifeptics  alone  he  kept  a 
confirmed  cancer  at  bay  for  fome  years. 

In  corroboration  of  the  above  fa£ts,  relative  to  the  medical 
virtues  of  the  yeaff,  1  add  the  following  one,  communicated 
tome  by  Mr.  Williams,  a  refpeftable  clergyman  of  Pinner 
in  Middlefex,  to  whom  I  had  been  mentioning  the  fuccefs 
with  which  I  had  adminiftered  that  remedy. 

When  a  young  boy  he  was  feized  with  the  fmall-pox,  and 
was  thought  in  imminent  danger.  By  the  advice  of  an  old 
Welch  clergyman,  who  vifited  at  his  father’s,  he  drank  a 
hearty  draught  of  beer  out  of  the  vat,  the  yeafl  being  pre- 
vioully  beaten  in.  His  bad  fymptoms  very  foon  difappeared, 
the  puftules  rofe  kindly,  and  he  got  through  the  diforder,  in 
every  refpect,  in  the  moll  favourable  manner.  Mr.  Williams 
perfectly  recollects  his  recovery  being  always  fpoken  of  in 
the  family  as  owing  to  the  prefeription  of  their  Welch  friend. 
This 'event  muft  have  happened  not  lefs  than  forty  years  ago. 
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Cafe  com?nunicated  by  Dr.  Parry,  0/  Bath. 

WHEN  the  following  cafe  occurred,  the  pneumatic 
chemiftry  had  been  reduced  to  no  fyftematic  form. 
It  had  indeed  long  been  known  that  blood  was  capable  of 
becoming  red  by  contaft  with  atmofpherical  air  ;  and  Dr. 
Prieltley  had  found  that  this  happened  even  though  the  fub- 
ftance  of  a  bladder  was  interpofed,  and  that  the  change  was 
moll  fpeedy  and  confiderable  when  the  experiment  was  made 
with  dephlogifticated  air.  But  although  from  thefe  and 
other  fa£ts  Dr.  Prieltley  had  drawn  a  very  important  con- 
clufion  as  to  the  ufe  ot  refpiration,  yet  the  application  of 
this  branch  of  chemiftry  to  phyfiology  had  not  much  occu¬ 
pied  the  general  mind.  Hence  it  arofe  that  fomefymptoms 
of  the  cafe  which  I  am  going  to  defcribe,  and  which  was 
preferved  principally  with  a  view  to  inveftigate  the  nature 
of  the  hydrocephalus  internus,  were  not  fo  minutely  related 
as  they  would  have  been  had  the  inquiry  taken  a  different 
turn,  or  had  its  obje£f  been  more  general.  With  regard  alio 
to  the  diffeftion,  a  very  great  embarrafsment  was  thrown  in 
our  way  by  a  ftrange  tendernefs  of  the  patient's  friends,  who 
chofe  to  have  a  man  fervant  continue  in  the  room  during  the 
anatomical  examination.  This  obliged  us  to  content  our- 
felves  with  what  imperfect  information  we  could  gain  by 
haftily  examining  the  heart  in  fitu  ;  and  prevents  my  lpeak- 
ing  with  pofitivenefs  as  to  the  non-exiftence  of  a  canalis 
arteriofus,  the  number  of  the  pulmonary  veins,  and  fome 
other  circumftances. 

On  the  whole  however,  this  cafe,  imperfect  as  it  is,  is  one 
of  the  very  few  in  which  the  mal-conformation  of  the  pul¬ 
monary  veffels  affords  a  ftrong  prefumption  that  the  red 
colour  of  the  blood  is  owing  to  the  oxygen  which  it  receives 
during  the  a 61  of  infpiration. 

The  Hon.  Mifs  V.  was  firft  put  under  my  care  in  the 
fpring  of  the  year  1786.  She  was  then  between  13  and  14 
years  of  age,  of  a  placid  temper,  moderately  tall,  thin,  and 
of  a  fmall  make.  The  molt  linking  appearance  of  deviation 
from  the  healthy  ftate  of  the  conftitution  was  a  lividnefs  or 
bluilh  purple  hue,  which  in  fome  degree  affefted  the  whole 
/kin,  but  was  moft  intenfe  where  the  tinge  of  the  blood  is 
ufually  moft  apparent,  as  in  the  cheeks,  the  noftrils,  the  lips, 
the  ends  of  the  fingers  beneath  the  nails,  and  other  fimilar 
parts.  She  conftantly  buffered  more  or  lefs  of  palpitation  of 
the  heart,  irregularity  of  the  pulfe,  and  hurried  refpiration  ; 
aftd  thefe  fymptoms  were  much  aggravated  by  any  mufcular 
exertion,  though  of  the  flighted  kind,  but  became  extremely 
painful  in  confequence  of  any  ftronger  exercife.  from 
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going  up  flairs,  however  gently,  the  livid  blood  became  ao 
cumulated  about  the  face  and  bead,  the  pulfe  was  accelerated 
to  120  or  130  beats  in  a  minute,  the  irregularity  of  pulfation 
which  I  have  defcribed  became  more  apparent,  and  a  very 
quick  and  laborious  refpiration  was  induced.  At  all  times, 
but  more  efpecially  after  the  exertion  of  walking,  the  beating, 
of  the  heart  was  more  di flinfhly  felt  on  the  right  than  on  the 
left  fide  of  the  thorax.  There  was  alfo  this  peculiarity  in 
the  circulation,  produced,  fo  lar  as  I  could  find,  by  mufcular 
exertion  only,  that  the  pulfation  of  the  right  carotid  artery 
was  very  perceptible  to  the  touch,  while  that  of  the  left  was 
extremely  obfcure  ;  and  that  the  number  of  pullations  in  the 
left  radial  artery^was  fmaller  than  of  thofe  in  the  right ;  the 
flroke  in  the  former  being  fometimes  miffed,  and  at  other 
times  imperfectly  performed,  while  the  correfponding  pul¬ 
fation  in  the  latter  was  diflinfl  and  flrong. 

The  fymptoms  of  difeafe  which  I  have  defcribed  came  on 
without  any  obvious  caufe  ;  nor  could  the  young  lady’s 
parents  afeertain  at  what  period  they  had  firfl  been  obferved. 
This  however  was  certain,  that  they  had  been  confiderably 
aggravated  during  the  fix  years  lafl  preceding. 

In  addition  to  thefe  complaints,  Mifs  V.  was  occafionally 
liable  to  head-achs,  evidently  connected  with  flatulency, 
coflivenefs,  and  other  marks  of  indigeflion,  which  fometimes 
went  fo  far  as  to  produce  ficknefs  and  vomiting.  Emetics 
had  therefore  occafionally  been  given  ;  and  her  mother  was 
of  opinion  that  they  had,  for  fome  time,  relieved  her  flomach 
complaints,  head-ach,  and  dyfpnoea. 

Mifs  V.  had  never  had  the  catamenia.  Her  appetite  wTas 
tolerably  good,  and  {he  was  free  from  cough. 

On  the  lower  part  of  the  os  frontis,  about  the  middle  of 
the  forehead,  there  was  a  tumor  as  large  as  a  pigeon's  egg 
cut  through  the  fhortefl.  diameter,  hard,  immoveable,  and  of 
the  fame  colour  and  fenfibility  as  the  fkin  near  it. 

I  regret  that  I  made  no  memorandum  as  to  the  heat  of  her 


fkin,  or  the  proportion  which  the  number  of  refpirations  bore 
to  that  of  her  pulfe. 

It  required  no  great  medical  acutenefs  to  difeover  that  in 
this  cafe  there  was  a  confiderable  deviation  from  the  proper 
ftru&ure  of  the  large  veffels  about  the  heart.  I  therelore 
apprized  the  friends  of  the  patient,  that  nothing  more  could 
be  done  than  to  alleviate  fymptoms  which  would  probably 
one  day  prove  fatal.  I  defired  that  alj  violent  exertion  Ihould 
he  carefully  fhunr.ee,  but  that  gentle  exercife,,  efpecially  011 
horfeback,  fhould  be  afhduoully  life  cl.  At  the  larne  time 
Mifs  V.  was  advifed  to  abflain  from  all  full  meals,  and  from 
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Icncy;  to  clothe  herfelf  warmly,  efpecially  about  bcr  legs 
arid  feet,  and  conflantly  to  remove  coftivenefs  by  means  of 
an  aloetic  pill.  To  thefe  meafur.es  was  added  the  internal 
ufe  of  fmall  quantities  ot  the  Bath  water. 

This  plan,  continued  more  orlefs  through  the  winter,  in  a 
great  degree  removed  the  fymptoms  of  dyfpepfia,  and  fume- 
what  leflened  thofc  of  undue  circulation. 

As  the  fpring  advanced,  her  friends  wifhed  to  fix  on  fome 
filtration  beneficial  to  her  health,  in  which  fhe  might  fpend  the 
fummer  ;  but  previoufly  to  any  decifion  on  this  fubjeft  they 
complied  with  my  earneft  requeft  that  they  would  go  to  Lon¬ 
don  for  the  purpofe  ot  .confultiug  Mr.  Hunter,  from  whom, 
in  the  month  of  April,  1787,  I  received  the  following  letter. 

“  DEAR  SIR, 

“  I  HAD  the  honour  to  fee  your  patient  Mifs  V.  There 
is  certainly  either  difeafe  about  the  heart  and  lungs,  or  an 
original  bad  formation  of  thefe  parts,  the  laff  of  which  I  am 
molt  inclined  to  believe.  If  the  blood  pafles  through  the 
lungs  without  receiving  the  benefit  of  the  air,  it  will  come 
back  to  the  heart  venal  blood  ;  or  if  it  has  any  collateral 
paffage  into  the  aorta,  before  it  pafles  to  the  lungs,  in  either 
cafe  the  parts  where  the  blood  is  expofed  will  be  livid ;  and 
as  this  has  been  more  or  lets  a  fymptom  ever  fince  fhe  has 
been  born,  it  is  natural  to  conclude  it  to  be  owing  to  a  natural 
formation  of  parts.  A  cafe  of  that  kind  is  publifhed  in  the 
Medical  Tran  faff  ions  of  the  College  by  Dr.  Pulteney,  which 
I  faw,  and  where  the  fymptoms  were  very  fimilar  to  Mifs  V.’s, 
only,  I  think,  more  violent.  However,  as  I  can  conceive 
difeafe,  and  molt  probably  the  fcrofula,  to  produce  fimilar 
fymptoms,  I  think  fhe  fliould  not  lofe  any  chance  of  being 
relieved  on  fuch  an  idea.  After  faying  that  every  thing 
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which  increafes  the  fymptoms  Ibould  be  avoided,  and  that 
every  thing  which  ferves  to  keep  them  quiet  fliould  be  flriffly 
adhered  to,  I  propofed  her  bathing  in  the  fea-water.  But  it 
fliould  be  made  fo  warm  as  not  to  give  the  leaf!  fhock  at  fir  It 
going  in  ;  and  this  to  be  purfued  according  to  circumliances. 

“  As  this  is  a  cafe  which,  I  think,  will  terminate  ill,  I  wifh 
you  would  take  notes  of  all  the  fymptoms;  for  probably  a 
time  will  come  when  the  parts  will  be  infpe&ed  by  fome- 
body,  Which  will  afford  valuable  information  when  attended 
by  the  hiffory  of  the  cafe.  The  puliation  being  in  one  arm  and 
not  always  in  the  other  at  the  fame  time,  is  a  curious  tafcl,  See.” 

Not  long  after  this  Mifs  V.  went  to  the  fea-coaft  and  having 
purfued  the  plan  which  had  been  recommended,  returned  to 
Bath  in  the  autumn,  in  much  the  fame  Hate  of  health  as  when 
/he  left  it.  During  the  beginning  of  the  winter  I  faw  her 
ihree  or  four  times,  hut  found  no  alteration  in  the  fymptoms. 
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On  the  4th  of  January,  1787,  I  was  fent  for,  and  vifiting 
her  at  two  o’clock  in  the  afternoon,  found  her  lying  in  bed. 
She  had  complained  for  two  or  three  days  of  pain  in  her 
head  and  fome  diminution  of  appetite,  and  on  the  evening 
before  had  been  feized  with  vomiting,  which  had  continued 
more  or  lcfs  till  the  time  I  law  her.  She  had  taken  no  food, 
and  had  not  flept  during  the  night.  What  fhe  had  vomited 
an  hour  before  my  vifit  was  fluid,  {lightly  green,  and  of  an 
acid  fmell.  ‘  The  pain  of  her  head  was  not  violent,  nor,  fo 
far  as  I  learnt,  was  it  confined  to  any  particular  fpot.  Her 
tongue  was  {lightly  furred,  there  was  no  unufual  appearance 
about  the  eyes,  and  her  pulfe,  heat,  colour,  and  refpiration 
fcemed  to  be  in  their  natural  {fate.  During  two  or  three 
days  immediately  fucceeding,  {he  had  been  coftive  ;  and  had 
taken  at  the  beginning  fome  magnefia,  which  had  produced 
fcarcely  any  fenfible  effeft  on  her  bowels,  and  had  not  re¬ 
lieved  any  of  the  fymptoms.  She  was  ordered  to  take  a 
fcruple  of  calcined  magnefia  every  hour  till  it  operated. 

At  eight  o’clock  I  found  that  tour  dofes  of  the  magnefia 
had  been  given  without  moving  the  bowels ;  but  the  vomiting 
had  ceafed  after  the  firft  dofe.  It  was  faid  alfo  that  fhe  had 

been  afleep  two  hours,  for  which  reafon  Lady  - begged 

that  I  would  not  diflurb  her  by  then  going  into  her  chamber, 
but  told  me,  that,  previoully  to  her  going  to  deep,  Mifs  V. 
had  been  delirious,  and  attempted  to  get  out  of  bed.  I  or¬ 
dered  a  purgative  glyder  to  be  inje&ed,  and  the  magnefia  to 
be  continued. 

Repeating  my  vifit  at  ten  o'clock  at  night,  I  was  informed 
that  the  glyder  had  been  imperfe&ly  injefted,  without  effeft, 
and  that  the  {till  continued  to  deep.  I  begged  however  to 
fee  her,  and  found,  on  attempting  to  rouze  her,  that  die  was 
almolt  fenfelcfs.  She  was  not  affefted  by  any  noife,  but 
feemed  uneafy  when  a  candle  was  brought  near  her,  and  the 
pupils  were  much  dilated.  She  made  an  inarticulate  found 
with  her  voice,  fat  up  of  herfelf,  and  attempted  to  get  out  of 
bed,  but  feemed  to  have  no  confcioufnefs  of  what  was  pading 
around  her.  Her  refpiration  was  quick  and  laborious,  her 
(kin  in  general  rather  hot,  her  feet  cold,  her  face  pale,  and 
her  pulfe  upwards  of  a  hundred  in  a  minute,  extremely  full, 
hard  and  labouring. 

By  my  defire  Dr.  Falconer  was  called  into  confutation, 
and  we  met  at  half  pad  eleven  at  night,  when  all  the  fymp¬ 
toms  lad  deferibed  continued,  but  in  a  greater  degree. 

She  was  ordered  to  lofe  four  ounces  of  blood,  to  have  the 
purgative  glyder  repeated,  to  take  a  draught  with  a  few  drops 
of  tinffura  thebaica,  to  have  the  feet,  legs  and  abdomen  fo¬ 
mented  with  tepid  water,  and  afterwards  finapifms  applied 
to  the  feet.  \  Previoully 


(  47  ) 

Previouily  to  the  bleeding  fhe  had  two  fits,  in  which  (he 
was  convulfed  in  various  parts  ot  the  body,  and  particularly 
about  the  throat,  as  in  the  hvftcria,  and  cried  out  with  great 
violence.  The  glyfter  brought  away  at  firft  a  confiderable 
quantity  of  hardened  faeces*  and  afterwards  a  copious  loofe 
ftool.  After  this  evacuation  and  the  bleeding,  fhe  feemed 
fomewhat  relieved  with  regard  to  her  breathing  and  power  of 
fenfation. 

The  glyfter  was  ordered  to  be  repeated,  and  fome  broth 
occafionally  given. 

Jan.  q.  Eight  in  the  morning.  She  had  had  an  evacu¬ 
ation  from  the  glyfter,  but  had  pafled  a  very  bad  night.  Her 
breathing  was  ftill  more  laborious,  her  fkin  very  hot ;  her 
pulfe  136  in  a  minute,  extremely  ftrong  and  hard  ;  the  pul¬ 
iation  of  the  right  carotid  unufually  full  and  bounding,  her 
face  ftill  pale,  but  the  pupils  more  dilated.  Now  alfo,  for 
the  firft  time,  there  appeared  confiderable  ftrabifmus.  No 
urine  had  been  made  for  upwards  of  twenty-four  hours. 

A  repetition  oi  the  bleeding  was  ordered,  and  it  was  di~ 
reeled  that  fhe  fhould  be  put  into  a  tepid  bath. 

She  was  bled,  and  the  bath  employed,  notwithftanding  a 
confiderable  quantity  of  urine  had  previouily  been  made. 
She  then  feemed  again  eafier  ;  but  the  fymptoms  foon  rapidly 
increafed,  and  at  night  fhe  died. 

On  opening  the  body  the  following  day,  the  cranium  ap¬ 
peared  to  be  unulually  hard.  The  fwelling  in  the  forehead 
was  found  to  be  a  tumor  or  thickening  of  the  os  frontis  itfelf, 
which  when  the  fcalp  was  removed,  was  rough  and  of  a 
livid  fpotted  appearance,  as  from  divided  varicofe  velfels. 
The  fame  rough  tumor  extended  itfelf  the  infide  of  the  cra¬ 
nium  ;  but  no  particular  difeafe  was  obfervable  in  the  dura 
mater  lining  that  part,  or  in  the  portion  of  the  cerebrum 
immediately  under  it. 

The  dura  mater  itfelf  was  very  tough  and  adhered  ftrongly 
to  the  cranium. 

The  velfels  of  the  pia  mater  were  extremely  turgid  with 
blood. 

A  confiderable  quantity  of  water  was  found  in  the  right 
lateral  ventricle. 

On  the  right  fide  of  the  thorax,  the  ribs  were  very  much 
depreffed,  while  thole  on  the  left  were  in  a  natural  ftate. 
The  lungs  on  the  left  fide  were  free  from  adhelion  and  any 
other  appearance  of  difeafe.  The  right  lobe  oi  the  lungs 
was  fo  thin  as  to  refemble  nothing  more  than  a  plexus  oi 
membranes,  it  ftrongly  adhered  to  the  pleura  coftalis ;  but 
was  irce  from  tubercles,  inflammation,  or  fuppuration.  The 
right  pulmonary  artery  was  final]  in  proportion  to  the  deleft 
oi  the  right  lobe  of  the  lungs.  T  he 
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1  he  heart  was  confiderably  larger  than  natural,  and  the 
coronary  arteries  were  full  of  blood. 

Every  thing  about  the  arch  of  the  aorta,  and  the  carotid 
arteries,  was  in  a  natural  hate  ;  nor  was  there  any  other 
unulual  appearance  about  the  heart  or  large  velfels. 

The  mention  was  void  of  fat';  but  all  the  vifcera  of  the 
abdomen  were  free  from  difeafe. 

•  C.  JSarrTjs' 

Bath,  Jan.  17,  1794. 
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